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Products of proud craftsmanship, Lone Star casing, tubing and line pipe are formed 
from tough, high quality steel. ..then precision finished to meet exacting API require- 
ments. Here is pipe so uniformly dependable that it has become the standard of 
comparison throughout the oil and gas industry. And Lone Star’s location in the 
heart of the Mid-Continent oil producing area means faster delivery ...on the double 
service that can usually put pipe on your location overnight. It pays to pick Lone Star! 
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AGA TRANSMISSION REPORT 


Report on Gas Storage in 19 Aquifers 
By moving gas fields into the large market areas, 
[ gas companies have been saving fantastic amounts 
of money in pipe line facilities. The newest wrinkle in 
this regard is storing gas in underground water sands 
and limestones. The idea is successful and the practice 
growing by leaps and bounds. Here is a report from 
all of the companies engaged in this type operation. 
By E. Vincent Martinson. Page 38 


How to Make Gas Leakage Surveys For Only 
$5 Per Mile 

An infrared analyzer, mounted in a pickup truck 
© has cut the cost of leakage surveys 90 percent for 
Southern California Gas Company. The instrument can 
detect 5 parts of methane per million parts of air; and 
with probes sniffing near the surface of the ground, the 
two-man leakage crew has found all major leaks along 
the route surveyed. 


Pe a IN I, 0 ois sc wesndis seeds Page 43 


How Weather Affects Dispatching in 
Southern Alberta 

Few places on earth have such sudden changes in 
a temperature. Cold winds from the Yukon can send 
the thermometer below zero in just a few hours; a Chi- 
nook wind from the Pacific can bounce it back up at 
the rate of six degrees per hour. One idea worth copy- 
ing—these pipeliners are installing aluminum and steel 
rural electrification conductor for telephone wires. They 
have had no breakage since they started this practice. 


By G. D. Kellam........ poh wicawbtn .Page 46 


Engineering Aspects of Photogrammetry 
Some engineers are unaware of the great value and 
excellent engineering capabilities of photogram- 
metry. Here is an explanation of its basic principles which 
not only make it easy to understand, but also make it 
easier to trust. 
By B. Austin Barry........ meadows .Page 49 





Trunkline Reports on Low-Cost Sandblasting 
That Increases Gas Flow (Part 2) 
Last month’s Pire Line INpustry described this 
new technique and gave the results of tests on a 
t-inch section of pipe. This second part of the article 
zives results of tests on large diameter pipe and points 
ut what pipeliners can expect in the future from this 
orm of system improvement. 


By Adrain W. McAnneny and Lester C. Sullivan. Page 54 


Pipe Line CONTENTS. 
and Quick Look 


To help you put first things first, scan these time-saving 
checking those you want to read first. 
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How to Use New Plastic Grout 

Main advantages of this new premium quality ma- 
[| terial are high compressive, tensile and bond 
strengths, good flexural and vibration resisting properties, 
plus a high resistance to water absorption or oil deterio- 
ration. They cost more but are being specified on many 
additions because of many offsetting advantages. 


By Robert L. Rowan, Jr. Page 61 


Trunkline Solves Vibration Problem 

For years, the gas industry has lived with the prob- 

lem of restraining vibrations in suction and discharge 
piping to compressor cylinders. Most of the trouble has 
come from the suction piping which required elevation 
changes to gain entrance to the cylinders from the top 
side. Trunkline engineers have eliminated the need for 
elevation changes; both suction and discharge piping 
enters the cylinders from the underside. Both bottles lie 
in the same plane and vibration has been virtually elimi- 
nated. 


By Lester C. Sullivan..... Page 65 


Midget Meters Keep Tab On Each Drop of Oil 
On compressor engine and cylinders, these minute 
[| positive displacement meters that can measure oil 
by the drop or by the gallon are proving highly effective 
Natural Gas Pipeline’s stations. They have cut down 
on engine trouble and maintenance, and at the same 
time, have reduced oil consumption. They may become 


.Page 68 

API Teci:nology School Completes Tenth Term 

[| Pipeliners with much practical experience, little 
theory or those with theory but little experience, 

have gotten much out of the API Division of Transporta- 


a must for automation. 


tion-University of Texas co-sponsored School of Pipe 
Line Technology. Instructors are industry experts who 
devote time to the six-week course held semi-annually 
for crude oil or product pipeliners. 


By Donald G. DePugh..... 
REGULAR MONTHLY DEPARTMENTS 


Page 69 


Editorial Page 4 
Pipe Line Panorama 37 
Ideas for the Future 71 
Pipe Line Hints 73 
Construction News 76 
On the Line 90 
Pipe Line Men in the News 92 
Who's Meeting Where 98 
Service and Supply Men 100 
Classified Advertising 104 
What's New in Equipment 110 
New Equipment Literature 123 
ADVERTISERS’ INDEX 124 





PIPE LINE INDUSTRY published every month. Second class postage paid at Houston, Texas V « 


JUNE 1961 © PIPE LINE INDUSTRY 


Gulf Publishing Company 1961 ! 


| 
| 
| 
| 












— 

















EDITORIAL PAGE 





Automation for Pipe Lines by Evolution 


THERE HAS BEEN MUCH Said and written on the sub- 
ject of automation of pipe lines in recent months, and 
there will undoubtedly be much more. Industry associa- 
tions have spotlighted this sub- 
ject at two spring meetings. 
The Petroleum Industry Elec- 
tric Association and the Amer- 
ican Gas Association have both 
become active in this field. 

At the AGA Operating Sec- 
tion Conference in Denver, 
Neal B. 


Interstate Gas Co. Vice-Presi- 


LauBach, Colorado 


dent and Chairman of the 
AGA’s Automation Commit- 


tee, made a number of good 


N. B. LauBach 


points worth pondering. 


Here are some of the highlights of his remarks. 

‘ Control of production through automatic de- 
vices reduces or eliminates the machine-like operations 
of human labor and places the individual in a position 
superior to the machine. . 

. . If we look at our pipe line operations today, we 
realize we have a considerable degree of automatic op- 
eration .. . Even though much development has already 
occurred and more is in progress we seem to have a 
feeling of uncertainty as to how this problem of automa- 
tion should be handled . . . Experience of industry varies 
from disappointment to enthusiasm. This situation has 
tended to create an area of misunderstanding between 
management on the one hand, and the engineering and 
operations groups on the other. Efforts now being organ- 
ized through the AGA Automation Committee should 
clarify and improve this situation. 

Let us look at a few of the problems. In the 
first place, it is not necessary or desirable to conside1 
total automatic operation of a pipe line system in orde1 
to enjoy the advantages of automation. One of the fun- 
damental advantages of automation is that it can be 
applied to isolated and individual operating functions 
which are substantially complete and can be made self 
regulating within the isolated unit. . . . 

“. . . Without too much difficulty, these independent 
systems, both old and new, may be integrated into a 
higher degree of automation without loss of the initial 
investment. It must be understood that each individual 
pipe line system presents a different problem, and that 
each design and application of automation becomes a 
unique problem for the designer. 


Personnel Considerations. “. .. Automation is much 
more than a mechanical problem since it involves organi- 
zation and utilization of labor. Many manual jobs can 
be eliminated, while creating new jobs. The maintenance 
of automation equipment requires a higher degree of 
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skill than needed for some of the equipment with which 
our employes are familiar. A training program to up- 
grade potentially qualified personnel, therefore, becomes 
a part of the automation program. 

‘“. .. The managements of the gas industry have shown 
their ability to meet the continually changing require- 
ments of organization and personnel. Automation can 
be programed to effect its ultimate objectives in an 
evolutionary rather than a revolutionary manner. 


Coordination Between Operations and Engineering 
” If an automation system is too complex to be 
understood and maintained by ordinary people, it proba- 
bly will be a disappointment. It is almost a truism in 
operations that ‘almost anything works if the operator 
wants it to work.” My advice is, “open the door early 
and keep it open between operations and engineering.” 


Supplier-Purchaser Understanding. “. Advanced 
automation equipment must be custom tailored to the 
individual requirements. Standardization of hardware 
does not appear to be a possibility at this time. The 
knowledge required to design automatic equipment is 
the property of the equipment manufacturer, while the 
knowledge of functions to be performed and manner of 
performance is the property of the gas company. Be- 
cause of this situation, we find great need for improved 
communications in the supplier-purchaser relationship. 
“. . . For a better understanding of the uses and limi- 
tations of automation, it is imperative that a greate 
number of gas company personnel become familiar’ with 
computer logic and procedure. Minimum knowledge o! 
the subject can be acquired by people of average men 
tality and education. On-the-job experience is not 
only practical, but the most economical method of be- 
coming acquainted with the world of automation. 


Economics “. . . The matter of economics must, of 
course, be met. 
into two categories. First, absolute proof based on his- 


Methods can be roughly grouped 


torical cost records and known reductions in costs t 
follow the installation of equipment; and second, use of 
intangible costs and cost reductions supported by con- 
sidered judgment and opinion. In the case of new de- 
velopments and unproven equipment, such as automa- 
tion, it would seem advisable to use both methods in a1 
effort to establish the parameters of risk and benefit. 

“. .. In the field of automation proper attention should 
. and that the fruits of 
imagination receive proper consideration. 


be given to intangible benefits, . . 


. On the other hand, the application of automa- 
tion to existing facilities cannot be so easily justified noi 
can it be so easily designed, but the complexity of the 
problem is not an economic justification for abandoning 
its consideration. i 

Editors Note: These thoughts of AGA’s Automation 
Committee Chairman are worth studying. 
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Over 95% of the 
pipe-type cable systems 


in the U.S. are protected 
by SOMASTIC 


je} h ol-Mreorey-Rabatem 


Full information about SOMASTIC" protection for pipe-type cable systems, 
and the advantages offered by use in highly congested areas, 


is available from the H. C. Price Co. office or plant nearest you. 





aiwisiom 


HOME OFFICE: Price Tower « Bartlesville, Oklahoma 

CABLE ADDRESS: HCPCO 

GULF COAST PLANT: P. O: Box 263 « Harvey, Louisiana 

EAST COAST PLANT: P. O. Box 6120, Bustleton « Philadelphia 15, Pennsylvania 
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protection 


You can be sure that accuracy and reliability are always built into 
Shand & Jurs designed liquid level GAGES. 
Designed by engineers who know what you require. 
S&J offers the industry precision gages with easy- 
to-read digital indication, vapor-tight construction 
and freedom from maintenance—all contributing 
toward savings and protection for your plant and 
personnel. You will also be interested in S&J 


BREATHER VALVES that will give you 
the minimum maintenance service that you 
need for true operating economy. Unique 
construction assures tight seating for vapor 
savings, and excellent resistance to sticking, 
corrosion and freezing—a major achievement 
in tank protection. Be sure to see the latest 
development in safety, too: examine the S&J 


DEPRESSURING VALVE that affords 
emergency venting as outlined in API RP-520. Self- 
energized and fail-safe, it can be either manually 
or automatically actuated to dump hazardous pres- 
sures during exposure fires, for the ultimate in 
Safety. It can be rapidly re-closed on command, for 
obvious product savings. S&J proudly offers you 
RATE which combines continuous alarm scan 
with telemetering and supervisory control. 
Utilizing solid state electronics, RATE 
provides speed, flexibility, reliability and 
savings throughout! And it operates over 
a single low-grade, low-cost communica- 
tions channel. You are protected by com- 
plete error-checking of all addresses and 
inputs. Automation of tomorrow—today! 














Detailed specs on any S&J product 
are available to you. Your inquiry will receive 
prompt attention. Write today 


—_———__—_—__ a 
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SHAND AND JURS CO. |. 

2600 EIGHTH STREET + BERKELEY 10. CALIFORNIA 


A Subsidiary of General Precision Equipment Corp 








OFFICES: New York * Tulsa * Los Angeles * Houston * Chicago * Cleveland + Berkeley | 
REPRESENTATIVES: Seattle * Denver * Pittsburgh + Atlanta * Montreal « Toronto | 
Vancouver * Calgary * Mexico, D.F. * England * other countries 
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Before you buy 
MICROWAVE...see RCA 


Find out for yourself why RCA Microwave systems are 


now providing more than a million channel miles... 
see how a system can be supplied to fill all your 
communications needs, can be engineered to 
meet your data handling and automation 
requirements of today and tomorrow. 
TODAY, time-tested RCA Microwave is being 

extensively used in the petroleum industry, 

by electric utilities, turnpikes, municipalities 

and telephone companies for telemetering, 

facsimile, data processing, voice 

transmission and supervisory control. 

TOMORROW, a high density 

microwave system will span the 

country to provide transcontinental 

communication and data \ 


circuits for vital projects of : ; , 
: he se tpltg RCA is spearheading dramatic advances in the 
national significance. Se ; 
communications art and the first leg of this 


~~ newly developed microwave system is now being 
~ installed. 


Bank on proven experiences and creative commu- 
nication engineering by enlisting the services of 
RCA to plan your total system requirements. If 
you desire, you can arrange for a complete com- 
munications and data handling network under one 
contract, one responsibility, one guarantee. With 
such a system, RCA furnishes and installs all 
equipment, provides all services from towers to 
tests. You receive a system designed to accom- 
plish the jobs you specify. Give RCA the problem 
and you'll get a “‘task-engineered”’ system, ready 
for you to take over “‘on-the-air.” 






Complete new Brochure on RCA 
Microwave is now available. 
For your free copy write to 
RCA, Microwave Equipment, 
Dept. W-418, Building 15-5, 
Camden, N. J. Pa B® 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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Plugging Machines 




















= TEMPORARY BYPASS a ] 





\ 











MAIN LINE [ a 
CUT SECTION 





@ “This method of plugging a line and bypassing 
the flow has been used extensively in plant and 
field operations with WMSon tapping and STOPPLE 
equipment. Many costly shutdowns have been 
avoided. Now, WMSon engineers have re-designed 
and improved the STOPPLE Plugging Machine. 
Result ... the all new STOPPLE I... offering 
hydraulic operation, improved, simplified construc- 
tion, and economy—real economy!” 





6) “Here’s how STOPPLE II works. After the tap 
is made, the STOPPLE II is mounted on a WMSon 
SANDWICH Tapping Valve, and the plugging head 
is lowered into the line, stopping the flow com- 
pletely. New single link construction of the 
plugging head offers built-in simplicity . .. and 
strength for high pressure plugging.” 


8 For more data on advertised products, use Readers’ Service Cards, last page. 
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DOWN 
THE 
LINE! 
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‘} 
| NEW economy 
NEW improved design 
NEW interchangeable plugging heads... 


|WHSON'S ALL NEW STOPPLE I 


‘ 


2) = Plugging Machine for piping modification 


| ~a5 > or repair WITHOUT SHUTDOWN! 

a 7 —_ 
f a [ } [ » 
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ee 
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@ “Here's the major 
reason for this econ- 
omy. The STOPPLE II 
has a hydraulic cylinder 
that is interchangeable 
with plugging heads of a, 
different sizes. For A 

example, one hydraulic cylinder can be used on a 14”, 16”, 
18” or 20” line by using it in combination with a plugging 
head and housing of the proper size.” 





WMSon STOPPLE II with hydraulic operation is available in 
sizes 8’—30". The 4” and 6” units are hand operated. Single 
link is standard in all sizes. Write for additional information 
and specifications: 


PATENT 


a Re. or eR PPL ieee ee ae 


LDWelliomen.lmc. | 


P.O. BOX 40 © TULSA 2, OKLAHOMA ; 


REPRESENTATIVES AROUND THE WORLD 
ETE RETREAT 
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New developments 
help pumping stations fight rust, corrosion 

















i| PROT 
|COAT 


Off the press soon—the handbook 
of Humble Protective Coatings gives ° 
you new weapons to fight the high cost 
of corrosion. 





Humble has improved compressor 
station coatings for stacks and other 
hot surfaces, for exposed or submerged 
pipes, for protecting pipes internally, 
for finish-painting (with added resist- 
ance to chemical attack), for masonry 
and metallic structures, and for preci- 
L | sion parts or complete engines in 

storage. 

These coatings are available now 
from Humble Bulk Plants. And they’re 
all described in the new handbook. For 
your free copy, write Humble Oil & 
Refining Company, Houston, Texas. 


VM OU 


America’s Leading ENergy COmpany 
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Sandblast 


revolutionary new technique increases flow efficiency, provides perfect internal 


surface for painting and reclaims old lines ready to be abandoned 


cleans up to 15-mile sections 


Sandblast pipelines in place in lengths up to 15 miles 
oo (depending on diameter) in one or two hours’ time. 


After sandblasting, the internal surface of the pipe 





approaches Bureau of Mines projection for super- 


finished smooth pipe surface. 


This process will and has removed practically all 
known types of internal incrustations which foul-up 
the inside walls of pipelines carrying various liquids 


and gases. 





For complete information, call or write 





*Patent Applied For RY -[-4. 


SHARMAN, ALLEN, GAY & TAYLOR INC. 


P. O. Box 13152 ¢- Wouston, Texas « JAckson 6-1841 
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An ideal corrosion inhibitor for use in LPG 
product pipelines, Unicor LHS is soluble in 
i all hydrocarbon liquids. It stays with the 
OW. as product and gives continuing protection even 
7 . to the point of safeguarding your customer’s 
Stop corrosion In 
A film-forming additive, Unicor LHS pref- 
erentially wets all metallic surfaces it con- 


« a 
Lf G pipelines tacts forming a protective shield. Its 


detergency action keeps troublesome deposits 


a 7 Z ; 
© from forming. 
Wi nicor Highly corrosive salt brine from under- 


ground storage of Cs and Cy, hydrocarbons 
causes extensive damage to pipelines and 
adds contaminants to the products as well. 
Unicor LHS protects both equipment and 
product from this salt-brine corrosion as 
well as corrosion from oxygen and water 
in above-ground storage. Wherever light 
hydrocarbon products are stored, trans- 
ported or used, Unicor LHS protects against 
corrosion... keeps equipment free of deposits. 

Get the facts today. Write or telephone 
our Products Department for full informa- 
tion and samples. 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, 
Winois, U.S.A. 
@® WHERE RESEARCH TODAY 
MEANS PROGRESS TOMORROW 





(SOLAS 
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GREATER 




















SUPER 
DUTY 





BROADER WARRANTIES... 


DURABILITY... 


BIGGER CHOICE! 
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@ New Super Duty V-8 Dealer Warranty—100,000 miles or 24 months! 


@ New extended Dealer Warranty for entire truck line—12 months or 12,000 miles! 
®@ New stronger frames and huskier cabs for Conventional Cab models! 
e Now 222 money-saving Tilts, Tandems and Conventionals with Super Duty V-8’s to choose from! 


ord’s rigid quality control program gives you 
unsurpassed dependability! Positive evidence 
of uniformly high production and inspection 
standards is the exclusive new 100,000-mile 
engine warranty. On 401-, 477- and 534-cu. in. 
Super Duty V-8 engines, each major engine 
part (including block, heads, crankshaft, valves, 
pistons, rings), when engine is used in normal 
service, is warranted by your dealer against 
defects in material or workmanship for 100,000 
miles or 24 months, whichever comes first. 
Warranty covers the full cost of replacement 
parts . . . full labor costs for the first year or 





50,000 miles, sliding percentage scale thereafter. 

In addition, an extended warranty covers all 
1961 Ford Trucks of any size. Each part, 
except tires and tubes, is now warranted by 
your dealer against defects in material or work- 
manship for 12 months or 12,000 miles, which- 
ever comes first. The warranty does not apply, 
of course, to normal maintenance service or to 
the replacement as normal maintenance of such 
items as filters, spark plugs and ignition points. 
No other truck gives you such protection for 
your investment; never before could you be so 
confident of long-range durability! 





Tandem Axle models are available with tilt cabs. 
As with conventional tandems, aluminum walking 
beams, wheels, fuel tanks are offered to cut weight. 





New tougher tandems offer greater strength inchassis, 
cab and sheet metal . . . new wide-track front end 
stability. Poweved by rugged Super Duty V-8's, Ford 
tandems go up to 51,000-lb. GVW, 75,000-Ib. GCW. 


QUALITY-BUILT... 
MAINTENANCE- 
ENG/NEERED 
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Most popular Tilt Cabs on the American road! 1961 
models represent five years of improvements. Four 
series—up to 36,000-Ib. GVW, 65,000-Ib. GCW. 





New huskier conventional trucks feature lighter, 


stronger frames of high-tensile steel ... heavier gauge 
metal and stress-isolating independent mounting for 
radiator, fenders and cab. 


TRUCKS COST LESS 
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» Provo, Utah 


Only ss) National Line Pipe is made in so many places... and so well 





Fairless, 
“ Pa. 
Lorain,0. =, j 
McKeesport, 
a 


Convenient to you—a complete range of grades and sizes of . 

Se? National Tube 
QUALITY line pipe, no matter where you are. These five pipe Divisi f 
mill locations will give you excellent service. hpregling 
“Consolidated Western Steel Division of United States Steel. United States Stee 


USS and National are registered trademarks Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 


United States Stee! Export Company, New York 
($) This mark tells you a product is made of modern, dependable Stee! 


























Nicolet Asbestos Pipe Wraps and “‘Old Nic’”’ Glass Wrap are ¢! « 
modern armor for today’s pipe lines. 


Your pipe line requirements can be completely met with either 
#15 “Standard’’, +8 ‘‘Tufbestos’”’ or +10 ‘‘Reflecto”’ (the ne 


ogee 


o > hite, i d Asbestos Felt). Together with ‘‘Old Nic’’ Glass 
Protection Is Our Business Wrap. ing present assurance of phen the finest ” 


most complete line of pipe line protection products obtainabie 


Asbestos Pipe Wrap Our Product jo 2»: 


Distributed throughout the United States 


ICGOLE Tr 
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For more data on advertised 


Write today for full specifications and samples of Nicolet pipe 
protection products. 











FLORHAM PARK, NEW JERSEY 


products, use Readers’ Service Cards, last page 
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Here’s the crane-excavator that's Johnny 
-on-the-spot anywhere it is needed, 
any time! The BANTAM C-350 crawler, 
for example, offers more trenching and 
excavating ability for its practical, per- 
mit-free size than ever before available. 

This pipeliner’s rig has all the needed 
features for this work—to speed up all 
kinds of jobs in the field or confined 
areas. BANTAM'’s low ground bearing 
pressure (less than 3 Ibs. per sq. in. 
with 32” pads) with resulting high flota- 
tion means you work in the wettest going. 

BANTAM's simplified mechanical 
controls deliver fast-action response and 
trouble-free performance year after year. 
With BANTAM you get such important 
extra benefits at no extra cost as 2- 
speed, independent travel for simulta- 
neous lift, swing and travel . . . anti- 
friction bearings throughout... biggest 
brakes and clutches ... more rugged 
design. 

Dig 100’ of 5’ trench per hour, dig down 
to 1810" with the C-350 BANTAM's op- 
tional, long-boom back hoe. BANTAM 
sets you up to handle virtually any lifting, 
loading, excavating, erecting job with 
BANTAM's 11 fast-change attachments. 
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BANTAM C-350 cleaning out ditch at road-crossing approach before lowering in 12” gas line. 


handiest rig of all around vse jobs! 





BANTAM T-350 cleaning out rock frag- 
ments and cutting ditch along paved street 
for 6° gas main. BANTAM has a size ad- 
vantage in congested-area operations, yet 
is ideal for all field operations. 


For more data on advertised products, use Readers’ Service Cards, last page. 


BANTAM T-350—most popular truck crane- 
excavator its size in America; preferred be- 
cause of its rapid mobility and exceptional 
work speed and range. Big 11-ton lifting 
capacity; fools up for more pipeline jobs 
with 11 versatile attachments. Choice of five 
BANTAN-built carriers. 





201 Park Street, Waverly, lowa 
World's largest producer of truck 
crane-excavators 


PC-324 





Please forward detailed BANTAM literature on: 
C-350 BANTAM crawler 
carrier-mounted T-350 BANTAM 
CR-350 BANTAM Self-Propelled 
rier-mounted shovel-crane 

Name 

Company 

Address 


City Zone State 








new BANTAM Compact 250 5-ton, car- 








MASSIVE HEAVY-DUTY UNDERCARRIAGE Immense 
strength and rigidity of undercarriage is one good solid 
reason why the D9G is more than equal to the roughest 
ripping job. Box section frame is wider and deeper than 
previous models. Hydraulic track adjusters are standard. 
Lifetime lubricated rollers with special alloy deep hardened 
rims assure long life ...and they require no servicing until 
time to rebuild. 









. 
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HIGH-PRODUCTION DOZER, PUSHER, RIPPER 


For high-volume dozing, pushloading 
or ripping, the new D9G has what it 
takes... at minimum cost per yard! 

The engine in the new D9G delivers 
385 flywheel horsepower. That’s 100 
more horsepower than the first D9 in- 
troduced five years ago! 

Weight is 64,800 pounds—14% 
more than the first D9! 

Torque divider power shift transmis- 
sion... massive heavy-duty undercar- 
riage ... and power train with built-in 
ruggedness for long life. 

What else is new? Matching the 
D9G is a full line of attachments—all 
designed to help this new tractor really 
put out on the toughest big jobs. 


CAT D353 ENGINE AND MATCHED 
POWER TRAIN This engine, rated 
385 HP (flywheel) at 1330 RPM, has 
been proven—and proven again—over 
thousands of hours on the roughest 
jobs. Its 6.25” x 8” six-cylinder de- 
sign now incorporates controlled tur- 
bocharging and aftercooling (found 
only in the D9G among crawler trac- 
tors), assures more efficient use of fuel, 
increases maximum torque and pro- 
vides fast engine response over a wide 
range of operation. Shroud-mounted 
fan reduces air recirculation: torque 
limiting clutch saves on fan horse- 


power. Plus: exclusive Caterpillar fuel 
injection system, twin dry-type air 
cleaners, oil-jet-cooled pistons, “Hi- 
Electro” hardened cylinder liners and 
crankshaft journals. 

The new power train includes three 
major advances: new oil-cooled steer- 
ing clutches and brakes, new planetary 
final drives, and a time and cost saving 
common lube system. The new spring- 
engaged, hydraulically-released steer- 
ing clutches need no adjustments... 
have a proven longer service life. New, 
planetary final drives increase gear re- 
duction ratios from 8.8:1 to 18:1, re- 
ducing torque load on all power train 
components. A common system cools 
and lubricates torque divider, trans- 
mission, bevel gear, steering clutches 
and brakes. This means one service 
point ...one type of oil. The entire 
power train of the big new D9G has 


A FULL LINE OF HIGH-PRODUCTION ATTACHMENTS 
New cable controls with larger clutch, brake and drum capac- 


ities — hydraulically 


nine arrangements... 
.angle, straight and | 
scrapers .. 


rippers... 


boosted ...new hydraulic controls in 
special cushioned pushing equipment 


dozers, cable or hydraulic. 


** 


.and others. 


To prove the D9G’s productive capabilities on your job, 
talk to your Caterpillar Dealer. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


unitized construction for fast. individ- 
ual removal of components. 


PROVEN TORQUE DIVIDER POWER 
SHIFT This exclusive Caterpillar de- 
sign feature—standard equipment on 
the D9G—combines the efficiency and 
snap of direct drive with the load- 
matching and anti-stall characteristics 
of torque converter. A single lever 
gives the operator finger-tip control of 
his machine. It adds up to fast cycle 
times and greater efficiency. You get 
more out of the machine all day. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 
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ENGINEERED TEFLON 
PISTON RINGS 


for Non-Lubricated Service 





he : 46tor* 


Garlock Teflon* Piston Rings may be used 
alone where piston is lightweight, vertically 
installed, or supported by tail rod (upper 
left). On large compressors and cylinders 
with heavy pistons, Teflon Rider Rings are 
recommended to support the piston (lower left). 


‘ 
= 
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Time after time, Teflon Piston and Ricer 
Rings—the newest of Garlock products — 
prove effective in extending ring life 
under non-lubricated or chemical service, 


A compressor used in wet hydrogen 
service was fitted with six rings of 
Teflon. Lubrication was eliminated 
and the rings were still in service 
after 2000 hours. Cast iron piston 
rings previously used needed lubrica- 
tion and lasted less than 100 hours. 


Another compressor operated at +350 F 
to supply instrument air. With Teflon 
Piston Rings, the compressor has 
been in continuous service for over 
2500 hours without lubrication; the 
radial wear rate is approximately .009 
per 1000 hours. Before this, the cylin- 
der had to be lubricated; it was also 
necessary to periodically remove oil 
from the discharge air to prevent entry 
into instrument air lines. 


The first really satisfactory piston rings 
for non-lubricated service, Garlock 
Teflon Piston and Rider Rings are 
engineered for longer life and better 
heat dissipation. They have the lowest 
coefficient of friction of all materials, 
ar chemically inert, and will not 
contaminate the gas or fluid in the 
system. Garlock Teflon Piston and 
Rider Rings will not crack or break, 
will not score cylinder walls, and are 
flexible for easy installation. They can be 
applied at temperatures from —420°F 
to +500°F, are available in carbon- 
graphite filled Teflon or glass-filled 
Teflon, and come in either butt joint, 
step joint, scarf cut or solid, depending 
on your needs. 


Talk to your Garlock representative about 
Teflon Piston and Rider Rings. He is 
backed by years and years of experi- 
ence in the design, manufacture and 
application of packings and seals of all 
types. You will find him in your locale 
at the nearest of the 26 Garlock sales 
offices throughout the U.S. and Can- 
ada. Or, write for Catalog AD-178. 
Garlock Inc., Palmyra, New York. 


GAR LL O p34 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*DuPont Trademark 


PIPE LINE INDUSTRY @ JUNE 1961 























It’s a fact that many electric plants 
on the market today do not deliver 
the output promised by their name- 
plate rating. 

Every Onan plant is given a 
rugged workout under full load be- 
fore it is shipped—your assurance 
that the Onan you buy is ready for 
hard work the day you get it. 

But this isn’t enough. Indepen- 
dent laboratory inspectors pull sur- 
prise inspections to double-check 
our tests and testing methods. They 
pull a plant off the line, run it, stop 
it, load it, overload it, check and 
recheck. Their torture test gives 
positive proof of Onan’s quality. 
End result: Onan’s exclusive Per- 


When portable electric power is vital, you 
can’t afford to gamble on “accident prone’”’ 
parts. Only Onan offers so many safeguards 
against breakdown: Stellite valves, oversize 
bearings, shorter-stronger connecting rods 
and crankshafts. Equally important, only 
Onan is Performance Certified to deliver 
all the power promised by its nameplate. 


Only Onan is certified to give you all 
the power promised by ifs 


formance Certification . . . your as- 
surance of getting every watt of 
power you pay for. 

So when you’re tempted by an 
electric plant “‘bargain,’’ make sure 
its nameplate rating is not “in- 
flated.’’ Be sure you’re getting full 
measure for your money. Remem- 
ber, the electric plant that short- 
changes you in power output is no 
bargain at any price! Only Onan is 
Performance Certified to deliver 
everything the nameplate promises. 

See Onan electric plants soon. 
Compare before you buy. You'll 
find your Onan distributor listed in 
the Yellow Pages. Call him or 
write direct. : 


etl 





O NAN Division, Studebaker-Packard Corporation, 2697 University Ave. S. E., Minneapolis 14, Minn. 
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nameplate 


World’s Leading Builder 
of Electric Power Plants 
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XANS SAY... 


..-it gets so hot in Texas tbat pipeliners just butt the pipe 
together and it welds itself. Or so they say. 

The photo above was shot on a “cool” day in southwestern Texas. It was 
only 104°, not quite hot enough for “sun-welding.” But the welders had the 
next best thing—easy-working Bethlehem electric resistance-weld pipe. It 
always takes a good weld. And it’s made good and round, and with the proper 
bevel so that it will line up quickly. 

ERW pipe in lengths up to 62 ft . . . sizes 5-9/16 to 16 in. OD 

We make ERW line pipe in 62-ft lengths and in sizes from 5-9/16 to 16 in. 
OD. Meets API 5L, Grades A or B, or API 5LX, Grades X42, X46, or X52 
specifications. Just like our continuous buttweld line pipe, it’s made at our 
Sparrows Point, Md., plant, from where we ship it all over the world. 


BETHLEHEM STEEL 








It gets hot in Pa., tOO! The scene above is southeastern Penn- 
sylvania in mid-summer, and the day was a real sizzler. The crew welding this 
Bethlehem 36-in. pipe appreciated even the scant shade of an umbrella. 

EFW pipe in sizes 18 to 42 in. OD 

Bethlehem makes electric fusion-weld, expanded line pipe from 18 in. up to 
42-in. OD. What’s more, we can make it with 34-in. walls. 

We make large-OD, high-test line pipe in 40-ft. lengths, meeting all applicable 
API standards and lined at the mill if desired. We can also produce fabricated 
pipe to the above sizes using high-strength, alloy steel to achieve the desired 
physical properties with relatively thin walls. Substantial savings are possible. 

For good, sound line pipe for any kind of pipeline, check with Bethlehem. 
Our nearest sales office can give you all the details. 


seTHEHEy BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 























NEW BELLOWS FLOW TRANSMITTER 


gives you field indication plus convenience and precision 





New Bellows Transmitter is available with 
a concentric scale or as a non-indicator. 
it has 16 ranges—from 0-10 inches of 
water to 0-400 inches of water. 
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Liquid LEVEL 








You get all the economy and convenience of 
pneumatic transmission and all the efficiency 
of the bellows meter body plus field indication, 
when needed, in the new Honeywell Bellows 
Flow Transmitter. Use it in any application 
to transmit flow or liquid level measurements 
in open or closed tanks. 


This new meter has automatic ambient tem- 
perature compensation and two-way overload 
protection for 100% of span. Maintenance is 
greatly simplified by modular construction 
which lets you remove any major component 
by loosening two screws. All field adjustments 
are easily accessible, and a self-locking feature 
prevents upset after calibration adjustments 
are made. 


You can change ranges in the field simply by 
removing a single spring assembly and replac- 
ing it with an assembly of the desired range .. . 
adjust damping quickly and accurately, while 
the instrument is in operation . . . install the 
meter with either vertical or horizontal piping, 
so that it vents, drains and purges itself. The 
meter transmits with calibrated accuracy of 
+0.5% of full scale, and indicates within 
+1.0% of full scale. 


For complete details on the new Bellows Flow 
Transmitter, call your nearby Honeywell field 
engineer. Or write MINNEAPOLIS-HONEYWELL, 
Wayne and Windrim Avenues, Philadelphia 
44, Pa.—In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
iH Fins nn Control 


SINCE 1885 
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...S0 powertul 
it’s called 
the bulldozer 
: of chemical 
| brush killers! 


Unlike most other herbicides, new Urab 
Brush Killer penetrates straight down 
through soil strata... reaches deepest roots 
to give thorough kill of all types of brush, 
broadleaved trees, even evergreens. Urab is 
available in granular and pelleted forms for 
spot applications; as a liquid for spraying. 
Low rates per acre do the job. For use in non- 
crop areas. Write today for full information! 


llied 


hemical 





GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


*Trademark of Allied Chemical Corporation 








Line back-surge is prevented by 


a positive, non-slam shut-off of the 
Daniel piston-controlled check valve. 
The “floating” piston rides well above 
the valve seat with line surges, elimi- 
nating chatter. Safely handles com- 
pressor and pump discharges, steam, 
gas and vapor flows. 

A.S.A. pipeline, refinery and gen- 
eral use valves, 1”-16”, up to 6,000 
p.s.ig. 

A.P.I. production flow line valves, 
1” - 4”, up to 10,000 p.s.i.g. 





P. O. BOX 19097 . HOUSTON 24, TEXAS 
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in the black... 


Specify 
Leschen 


RED-STRAND! 


Black . . . the most attractive color in bookkeeping. 
There’s no magic formula for staying in the black, 
but careful consideration of the right type and 
make of wire rope can cut costs substantially— 
10%, 20% or more. 

RED-STRAND users are accustomed to longer- 
than-expected wire rope service, because higher- 
than-catalog-rated quality is built into the rope. 


UR 


For more data on advertised products, use Readers’ Service Cards, last pags 


They know that Leschen distributors and field 
men make sure they have the best rope construction 
for the job at hand. They know, and you can too, 
that for wire rope and sling needs—specify RED- 
STRAND and stay in the black! For the name 
of your nearest Leschen distributor write: Leschen 
Wire Rope Division, H. K. Porter Company, Inc. 
2727 Hamilton Avenue, St. Louis 12, Mo. 


LESCHEN WIRE ROPE DIVISION 
H. K. PORTER COMPANY, INC. 
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has the engineering experience to help 
you solve exhaust expansion problems when 
you turbocharge compressors 
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Here's a lively subject — increasing gas pipeline capacity 
by turbocharging existing compressors in the field. If you 
want the answers to the expansion problems that arise when 
the exhaust piping becomes an integral part of the operating 
loop, call on FLEXONICS engineers. They have the specific _ r 
experience in this field that can mean actual dollar savings ’ oe 
to you, : 
a Mail the coupon today for your free . 
copy of this easy-to-read report. It tells 
you the dollars-and-cents facts that led ; 
‘eld an important pipeline company to a y , ro 
le complete turbocharging program. . 
ion Special-design FLEXONICS Expansion Joints in the exhaust 
4 i piping of a newly turbocharged compressor station. 
00, 
:D- a 
ime ae oe 
hen | Flexonics 
| 7 380 E. Devon Ave. 
nc. DIVISION OF CALUMET & HECLA, INC, j Sartiete, tilinols 
38O East Devon Avenue + Bartiett, titinois | 
| Please send me a copy of your Technical Bulletin 
| No. 175, on turbocharging pipeline compressors ' 
Signed ’ 
FLEXIBLE METAL and SYNTHETIC HOSE In CANADA ' 
EXPANSION JOINTS FLEXONICS CORPORATION OF CANADA, LTD. c 
BELLOWS + SPECIAL TUBULAR ASSEMBLIES BRAMPTON, ONTARIO ‘eens 
| Street | 
| City State . 
| 
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Efficient operation over all: 
types of terrain . . . uncompromising 
quality-. . . on-schedule completions — these 
are the hallmarks of “Houston built” projects. An 
enviable 20-year record has earned Houston a place among 
the first considered when new construction is planned. 


When you're talking pipe lines, talk to the men of Houston. 


COMPANY 


2807 BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 


HOUSTON CONTRACTING 


R.P. Gregory 
H. J. Muckiley 
E. C. Norris 
Geo. A. Peterkin 
PRODUCTS 


dl ode ae 
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prolongs 
life 
of 
pipelines, 
fittings 
and 
pumps... 
saves 
downtime... 
cuts 
maintenance 
costs! 
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These 11 product transfer lines — some over 1,000 feet long 
— handle flow at the rate of 1,600 gpm each, yet Hydril Surge 
Absorbers enable them to be closed in a fraction of a second 
without over-pressuring lines, fittings or metering equipment 


HYDRIL TYPE “K” SURGE ABSORBER 


smooths out shock and pulsation in pipelines 


QUICK-CLOSING VALVEs and piston-type pumps punish pipelines by imposing 
sudden peak pressure loads. Unless these surges can be absorbed or 
smoothed out, pipe and fittings are exposed to stresses which 
may cause costly failure. 

‘Hy dril Ty pe “K” Surge Absorbers are successfully controlling 
many types of line surge e and pulsation in petroleum product handling 
lines, water pumping systems and oilwell repressuring programs. 
Simple design and construction assures long, trouble- 
free operation. This same oil field-proven Hydril 
design has been used for many years as a pulsation 
dampener on high-pressure oilwell mud pumps. a? 





Servicing, though rarely required, is readily performed Pane’ 
« ~ 


without special tools and without shutting down 


the system or removing the unit from the line. n HYDRI L + OMPANY 


Available in a wide range of sizes and 
pressure ratings. 


Another dependable Hydril pressure-control product 
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“SHOPPING CENTERS’ 


Across the United States and Canada, and 
throughout the world, Ingersoll-Rand’s growing 
network of warehouses and service centers 
assures maximum availability for your I-R gas- 
engine compressors. 

From these modern, well-equipped facilities 
you get prompt shipment of replacement parts 
and fast engineering service whenever they’re 
needed, to keep your machines on the line year 
after vear. 





The result is double-protection for your oper- 
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Branch offices and warehouses are located for quick response 
to every need, from application engineering to installation 
and maintenance. Large stocks of factory-made parts are 
kept ready for immediate supply. 





qi} 
- o 
that keep your encine-compressors on-line! 
id ation —the inherent reliability of I-R 4-cycle 
4 V-angle engine-compressors, backed up by 
ms Ingersoll-Rand’s newly-expanded and still- 
s- growing service organization. I-R builds engine- 


compressors from 120 to 4500 hp, and also offers In ersoll -Rand 
eg the most complete line of other compressors, in 


ts reciprocating, centrifugal, axial-flow, rotary 11 Broadway, New York 4, N.Y. 
re and thermal types; there are units from 1 to 
ir 25,000 hp, for pressures from one micron to 
125,000 psi. Call your I-R man today for help 
r- with your compression problems. 


The World's Most Comprehensive Compressor Experience 
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X-RAY VIEW REVEALS 


10 LINK-BELT esign feature: 


that reduce your downtime... cut your costs 






I936 | DBS yore 
196] | of controis 


leadership 


1] Full-Function Design practically doubles upper machinery 
life. Separate shafts ...separate gears ...separate clutches 
transmit power for each machine function. Only the com- 
ponents in actual use are under load...other shafts and 
clutches remain motionless while gears run free on anti- 
friction bearings. Full-Function Design has been proved in the 
field year after year to be superior to conventional design. 


e Speed-o-Matic power-hydraulic controls reduce downtime! 
In addition to eliminating up to 150 mechanical parts, the 
Speed-o-Matic system is unaffected by normal changes in 
climate or temperature. Only a seasonal oil change is re- 
quired ...no need to prime or bleed the system. 


© Speed-o-Matic clutches require little operator attention! 
Hydraulic cylinder pistons automatically compensate for 
normal lining wear, heat expansion or weather changes. 
Minor adjustments may be weeks, even months apart. 


4 Clutches are interchangeable on a given machine (in- 
cluding components of each) for reduced parts inventory. 
Located outside the side housings, clutches are readily ac- 
cessible...can be easily pulled. 
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5) Extremely short drum shafts minimize bending and flex! 
Tandem drum arrangement allows closer,sspacing of the 
side housings and the side housing bearings, resulting in 
more rigid supports. 


Fast, simple removal of any operating shaft! Brake 
drums, clutch spiders and bevel gears are involute-splined 
to the shafts...no press fits or keyways used. 


7) No heat transfer between clutch drums and brake drums! 
Clutch drums are separated from gears and brake drums to 
minimize clutch and brake wear. 


© Long-life mechanical drum brakes are easier to operate 
and service! Unlike brakes on some shovel-cranes, all moving 
parts are mounted on antifriction bearings to reduce wear. 


© Lower machinery fully protected against dirt and other 
foreign material! Hydraulic power steering and automatic 
brakes are completely enclosed in a clean, flat carbody. 


oO Adjustable, conical hook rollers follow a true circular 
path ... no scuffing or peening. Double flange turntable elimi- 
nates center pivot up-pull or wear-causing bind or stress. 
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NOTE: The entire upper machinery of the Full-Function Design models (8- to 40 ton capaci- 
ty) can be field-stripped, piece by piece, without removing major portions of the cab. For 
fully-illustrated, descriptive literature on the various models in the Link-Belt Speeder line, 
see your distributor. Or write: Link-Belt Speeder Corporation, Cedar Rapids, lowa. 


3 
INK-BELT SPEE 
—— ' . 
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AUTOMATIC GUARDS 
for automatic pumping station 


AAF MULTI-DUTY filters operate ‘round-the-clock at 


E] Paso Natural Gas Company’s Seligman Station, 
at Seligman, Arizona. They assure an uninter- 
rupted supply of dust-free intake air for the two 
5,000-hp Cooper-Bessemer compressors. 


Clean air is essential for safe, efficient operation 
of these big compressors, and the AAF MULTI- 
DUTY provides this automatically. Its special 
self-cleaning filter curtain provides constant high 
efficiency and uniform air delivery under any con- 
ditions. And the MULTI-DUTY requires prac- 
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tically no maintenance. Periodic removal of sludge 
is all that’s ever needed. 

Whatever your requirements in clean air, 
American Air Filter has the right equipment for 
your operation. AAF is the one company that 
makes all kinds of filters! 

Get complete information from your nearby 
AAF representative; or write Robert D. Moore, 
American Air Filter Co., Inc., 450 Central Ave., 
Louisville, Ky. In Canada: American Air Filter 
of Canada, Ltd., 400 Stinson Blvd., Montreal 9. 


American Aix Litter 


BETTER AIR 


iS OUR BUSINESS 
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| ngineered to meet the increasingly exacting demands of modern industry throughout the world, Cameron 
| all Valves are your key to operating security with maximum economy. Developed by Cameron's continuing 
1esearch and manufactured from steel and forgings produced by Cameron, these valves are unexcelled 
ior general industrial, pipeline, and oilfield use. Cameron Ball ville are available in ASA and API pressure 
atings with any type end preparation desired, sizes 2” to 36”. Amazingly compact and easy to operate, 
(hey are readily adaptable to automated or remote operation. Cameron Ball Valves feature the exclusive 
rotating seat principle which makes practical for the first time the “sealed for life’ construction. 
Non-lubricated, bonnetless and glandless, they are maintenance free. Cameron Ball Valves assure you 


MAXIMUM SECURITY 
AND ECONOMY 


CAMERON IRON WORKS, INC. 
P. O. BOX 1212 ® HOUSTON, TEXAS 
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Regardless of your water crossing problems 
you can depend on the skill, integrity and responsibility 
of Pentzien, Inc. for complete satisfaction. 
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PIPE LINE PANORAMA 


Soviet Pipe Lines Threaten Free World Markets . . . Russia has allocated 12 billion 
rubles ($3 billion) to expand petroleum trunk-pipe line system from 9,000 miles in 1958 to 
28,000 miles by end of °65. Plans include 11,000 miles of crude oil lines, 8,000 miles of 
product lines, more than 100 pumping stations with capacity exceeding 1.2 million kilo- 
watts—to carry Volga-Urals petroleum to Baltic, East Europe and Russian far east. 


New pipe lines to Baltic and East Europe hold special significance for Free World petro- 
leum marketers in West Europe. Reasons: Baltic line will strengthen competitive position 
of Communist oil in Scandinavia and other European countries. East Europe line could be 
extended into West Germany. 


U.S. Government projections show Russia may have 359 million barrels of exportable crude 
oil by *65. East Europe pipe line could take 131-146 million barrels of surplus, leaving 
about 213-228 million barrels to drop on Free World market. 


Construction Application Log Jam Approaches $1 Billion . . . At April's end, Federal 
Power Commission reported 199 applications involving 7,093 miles of pipe line construc- 
tion and 664,980 compressor horsepower were still hanging fire. Total value: $874.7 mil- 
lion—up $3.5 million and two applications from total reported on March 31. 
Independent producer gas certificate applications totaled 2,973 on April 30. 


New Automatic Welding Machine to be Field-Tested . . . After passing laboratory 
test with flying colors, Linde Company’s automatic machine for welding 18-36 inch lines 
will soon be field-tested. So will another machine for welding smaller diameter pipe. 
“Big-Inch” machine, developed in close cooperation with Bechtel Corporation, will be 
mounted directly on pipe, will produce uniform bead as it moves around pipe—is expected 
to reduce welding manpower requirements about 50 percent. 


Already field-tested are Esso Research-Air Reduction’s and Price-Crose-Perrault-Hobart’s 
automatic field welding machines. Lincoln Electric’s vapor shielded arc welding machine is 
well along in development stage. 


Pipe Line Briefs . . . Hood Company has been awarded contract to trench and backfill about 
1,800 miles of cable at Montana Minuteman missile project . . . Look for Joseph Swidler 
and Howard Morgan to be seated on Federal Power Commission shortly, bringing staff 
to full five-man complement for first time in 14 months; but, then will come the naming of 
successor to Commissioner Arthur Kline whose term expires later this month . . . Pipe line 
contractors are urged to turn down union demands to put local union foremen on jobs; 
undesirable precedent will be set if such demands are met. No National Pipe Line Agree- 
ment requires that any foreman employed on pipe line construction be a member of any 
union . . . Area-wide rate hearings to determine natural gas prices at the wellhead in 
southern and offshore Louisiana are slated to be held by FPC June 26 at Baton Rouge; 
about 220 producers are involved . . . Colorado’s Democratic Senator Carroll has added 
new natural gas bill to heap already in hopper; measure would tighten controls by bar- 
ring a natural gas company from making any rate increase until it was approved by FPC. 
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AGA TRANSMISSION REPORT 


Digest: A Report On Gas Storage In 
Underground Water Reservoirs 


Moving gas fields into 
water sands near markets 
is paying off 


By E. Vincent Martinson 


Northern Natural Gas Company, 
Omaha 


WITH THE EXCEPTION of an area in 
Siberia, many of the large gas compa- 
nies’ market territories have the wid- 
est temperature spread on earth. This 
is especially true for those companies 
operating in the mid-continent region 
of the United States. To alleviate this 
problem, several of these companies 
have moved natural gas fields hun- 
dreds of miles closer to market—to 
areas which had been disappointingly 
devoid of gas or oil. 


GROWTH OF GAS STORAGE 
IN AQUIFERS 
The latest type of underground 
natural gas storage reservoir to find 
widespread application is the petro- 


leum-barren aquifer. An aquifer is 


defined as a water-bearing bed or 
stratum of porous rock extending for 
many miles. For natural gas storage 
use such a reservoir must exist in an 
anticlinal fold or 
trap. 


other structure or 


History. Storage of natural gas in an 
aquifer was first tried in 1946 by 
Louisville Gas and Electric Co. Gas 
was first stored at a depth of 650 feet 
in the Doe Run field located on the 
Kentucky-Indiana border. The oper- 
ation has been successful. 

Growth of gas storage in aquifers 
by vears is illustrated in Figure 1. The 
sudden spurt which came in 1953 
was due to the start of the gigantic 
Herscher, Ill., storage project by 
Peoples Gas, Light and Coke Co. of 
Chicago. 

The companies operating and de- 
veloping gas storage in aquifers to- 
gether with pertinent data on thet 
separate fields are listed in Figure 2. 
Note that aquifer storage fields in 
the U.S. have to date stored a maxi- 
mum of 155,664,000 Mcf and plan 
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FIGURE 1—How gas storage in aquifers has grown. The spurt in 1953 came as the 
Herscher Dome storage field went into service. The volumes shown are in billions of 


cubic feet. 
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YEAR 


an additional 470,878,000 Mcf for 
an ultimate of 626,542,000 Mcf. 
These capacities have resulted in 
total maximum seasonal send-out of 
35,280,000 Mcf and plans aie for 
seasonal ultimate of more than 18 
000.000 Mcf from the same fiek 
This achievement is especially out 
standing as most of the growth has 


been within the last eight years. 


CASE HISTORIES OF AQUIFER 
GAS STORAGE PROJECTS 


Northern Natural Gas Company. 
Northern Natural’s 730,000 house- 
heating customers use about 15 times 
as much gas on the coldest day of 
winter as they do on the hottest day 
of summer. Obviously, transmission 
capacity must be adequate to serv 
these customers’ needs on the cold- 
est day. 

Northern was not fortunate enough 
to have depleted oil or gas fields neat 
its large market centers, and has had 
to resort to the development of large- 
scale underground storage in water- 
filled formations occurring in suitable 
anticlinal folds. As a result, Northern 
has moved a natural gas field 700 
miles closer to market—to the heart 
of the lowa tall corn country. 

Exploratory drilling in lowa re- 
sulted in the delineation of a doubly 
plunging asymmetrical anticline lo- 
cated about 35 miles west of Des 


Moines or five miles north of Red- 
field. 
Reservoir Characteristics, [his is 


typical of the anticlinal aquifers in 
which gas is stored in a porous water- 
bearing sandstone capped by an im- 
permeable caprock. Note that North- 
ern is storing gas in two separate 
reservoirs: the St. Peter, a 37-foot- 
thick sandstone at 1,745 feet and the 
Mt. Simon, a 110-foot sandstone at 
2.648 feet. Hydrostatic head of the 
two sections is 715 psia for the upper 
and 1,115 psia for the lower. The 
areal extent of the reservoirs is about 
7,100 Northern has 12,500 


acres under lease. 


acres. 
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Testing the Reservoirs. Gas injec- 








tion into the St. Peter was started in 
January 1955, and continued until 
September 1956. The tests revealed 
that the sandstone would take and 

e up gas and that the caprock 
seemingly was satisfactory for holding 

s. In September 1956, a 20-inch 

e was run from a nearby compres- 
sor station and tied in to 12 injection- 

thdrawal wells. In addition, obser- 
vation wells had been completed in 
the reservoir skirting the field and in 

wous formations above the caprock. 

These facilities have now been ex- 
panded to 32 injection-withdrawal 
wells equipped with water knockout, 
metering and heating equipment. 

After testing for about 1% years, 
as was discovered migrating upward 
‘00 feet from the St. Peter formation 
to a porous dolomite, the Elgin mem- 
ber of the Maquoketa formation. 
Withdrawal wells have been drilled to 
this zone to control gas pressure and 
prevent lateral escape from the struc- 
ture. As the Elgin has a limited con- 
nection with the St. Peter reservoir, 
the two are operated as a single reser- 
voir system on withdrawal in the win- 
tertime. 

There has been no evidence of gas 
in any of the other porous zones above 
the Elgin or between the other hori- 
zons. 

Small-scale testing of the Mt. 
Simon reservoir was started in July 
1957, and facilities for large-scale test- 
ing put into operation August 1958. 
At present, a total of 28 Mt. Simon 
injection-withdrawal wells and the at- 
tendant gathering lines, a 4,000-horse- 
power compressor station and dehy- 
dration plant are in operation for 
large-scale testing. 

There has been no evidence of leak- 
age of 


as upward from the Mt. 
Simon. 


Redfield Performance. The maxi- 
mum combined total volume in stor- 
age in both reservoirs was 68,000,000 
Mcf last fall. This was divided by res- 
ervoirs with 36,000,000 Mcf in the St. 
Peter-Elgin and 32,000,000 Mcf in 
the Mt. Simon. 

The maximum daily withdrawal 
during the past winter season was 
165,000 Mef. This is significant as it 
represents 11 percent of the maximum 
daily sales of the entire company sys- 
tem. The Redfield reservoirs furnished 
a total of 11.500.000 Mcf during the 
past 1960-61 heating season in spite 
of an unusually warm winter. 
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The St. Peter-Elgin system with- 
drawal rates average about 75,000 
Mcf per day during continuous day- 
after-day operation. Similarly, and 
generally simultaneously, the deeper 
Mt. Simon reservoir furnishes about 
60,000 Mcf per day. 

It is estimated that the ultimate ca- 
pacity of the St. Peter reservoir will 
be 40,000,000 Mcf and that of the 
Mt. Simon 100,000,000 Mef for a 
total of 140,000,000 Mcf. However, 
there is a possibility that it may never 
be necessary to fill the Mt. Simon 
reservoir to its estimated maximum 
capacity. When fully developed, the 
two reservoirs will have a maximum 
daily deliverability of about 390,000 
Mcef and continuous daily deliverabil- 
ity of about 300,000 Mcf. Ultimately, 
the total seasonal withdrawals should 
exceed 45,000,000 Mcf. The field will 
be delveloped as markets develop and 
should reach full capacity by 1966. 


New Gas Storage Prospects. 
Northern has made a thorough search 
for new aquifer storage areas in north- 
ern Iowa, and several prospects have 
been uncovered. One, located 12 miles 
from Fort Dodge, has been delineated 
by test drilling and coring, and small- 
scale gas injection will be started as 


soon as leasing has been completed. 


Louisville Gas and Electric Com- 
pany. This company started experi- 
mentation with storing gas in a lime- 
stone formation containing salt wate 
in early 1946, in the Doe Run field. 

Originally, this area had one well 
which at the turn of the century had 
produced about 160,000 Mef of gas 
over a number of years. Salt water 
moved into the anticline, replacing 
the small amount of gas produced 
from the lime stone at a depth of 665 
feet. The reservoir varies from one to 
20 feet in thickness, has an average 
porosity of 15 percent and an average 
permeability of 1,000 millidarcys. To 
date, more than 3,700,000 Mcf has 
been in storage and it is anticipated 
the capacity will exceed 4,000,000 
Mcf. 

The development of this field was 
not without problems in reservoll 
mechanics and leakage from old un- 
recorded wells. For lack ol precedent 
knowledge, many methods of solution 
had to be developed by trial and 
error. By employing periodic well 
cleaning, limited “dewatering” and 
improved methods of operation, the 


aquifer has been developed to provide 





deliverability of 


a maximum daily 
about 50,000 Mcf per day from wells 
varying in size from 1,000 to 25,000 
Mcf per day open flow capacity. The 
seasonal withdrawal of 2,400,000 Mcf 
is unusually high for an aquifer hav- 
ing had a maximum seasonal inven- 
tory of only 3,700,000 Mcf. Seasonal 
withdrawals have exceeded 75 percent 
of total inventory in the Doe Run 
field. 


Natural Gas Storage Company of 
Winois. The first major aquifer gas 
storage field to be placed in service 
was the Herscher Dome, about 70 
miles from Chicago. The field is oper- 
ated by Natural Gas Storage for Nat- 
ural Gas Pipeline Company of 
America. 

The presence of the Herscher anti- 
cline was well known when the com- 
pany started investigations in 1951. 
sy the end of 1952, 104 shallow test 
wells had been drilled to the Galena 
and four deep tests had been drilled 
and cored through the Galesville sand- 
stone. Analyses of cores indicated the 
Galesville should be a suitable reser- 
voir. 

Injection into the Galesville was 
started April 1, 1953, at 15,000 Mcf 
per day into five top structure wells. 
A compressor plant was put in service 
in July 1953, and injection rates were 
stepped up to 200,000 Mcf per day 

The Galesville sandstone is 1,750 
feet deep at the crest; hydrostatic 
pressure was originally 715 psia. To 
date, the reservoir inventory has been 
as high as 35,500,000 Mcf and the 
maximum daily withdrawal has been 
a whopping $71.000 Mcef. The ulti- 
mate capacity is estimated at 90,000,- 
000 Mef, yielding a daily withdrawal 
rate as high as 800,000 Mcf 

Leakage of gas from the Galesville 
reservoir upward to beneath the Ma- 
quoketa shale, about 250 feet beneath 
the surface, was discovered afte1 
several months of injection. However, 
a recycling system of wells, gathering 
lines and compression facilities has 
been constructed for an economical 
solution of the problem 

The lower gas storage aquifer in 
the Herscher anticline is the Mt. 
Simon sandstone found at a depth of 
2,440 feet. Gas was first injected into 
the Mt. Simon November 1957 
against a hydrostatic pressure of 1,077 
psia. This lower reservoir has an esti- 
mated ultimate capacity of 67,000,- 
000 Mcf and ultimately over 200,000 


Mef per day withdrawal rate on peak 
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ys. The maximum daily volume de- 
livered to date is 65,000 Mcf. 
Success of the Herscher project 
prompted The Peoples Gas Light and 
ke Co. to search for 


additional 
storage aquifers. The company found 

promising field in the northwest 
corner of Champaign County, Illinois. 
The St. 
covered at 


~ 


Peter sandstone was dis- 
1,530 feet and there is 

ery indication that it will be suit- 
able for gas storage. Injection on a 


small scale will start this summer. 


Northern Illinois Gas Company. 
[his company’s ability to meet all the 
needs of its market can be traced par- 
tially to increase in daily gas supplies 
and the company’s share of Herschet 
vas. However, most credit goes to the 
placing of the Troy Grove under- 
sround gas storage reservoir in regular 
operation. 

Northern Illinois Gas injected into 
the Troy Grove aquifer on a _ piloi 
basis beginning in July 1958. The 
reservoir was put in regular operation 
in December 1960, and its perform- 
ance has been better than expected. 
153.000 
Mcf was withdrawn in one day, With- 
drawals of 100,000 Mcf per day on 


several occasions proved the reservoir’s 


Last winter, as much as 


performance. A test withdrawal for 20 
hours at a rate of 170,000 Mcf per 
day was entirely satisfactory. Addi- 
tional equipment is being installed to 
make this facility even more useful in 
meeting the requirements of custom- 
ers next year. 

Gas for injection into the Troy 
Grove storage reservoir is carried in 
a 30-inch diameter pipe line from 
the Natural Gas Pipeline Company 
of America’s main line five mules 
south. Another 30-inch diameter line 
carries withdrawal gas to the heart 
of the company’s service area near 
LaGrange. 

At the end of the 1960 injection 
season, a maximum of 11,100,000 
Mcf of gas was in storage. Plans are 
to develop the reservoir to 25,000,000 
Mcf in storage, delivering an antici- 
pated daily volume of 250,000 Mcef. 
If development continues successfully, 
these volumes may be increased ap- 
preciably. At ultimate development, 
the working gas is estimated at 61,- 
000,000 Mcef per season. 

The extremely high demands dur- 
ing winter months have made it ap- 
parent that Northern Illinois must 
find other places to store large volumes 
of gas. The company completed a 
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series of test wells in an area about 
25 miles south of Kankakee. An anti- 
clinal structure was delineated, and 
permission has been requestd from the 
Illinois Commerce Commission to 
test, develop and operate this storage 
reservolr. 

Recently, publicity has been given 
to an experiment in a revolutionary 
type of underground aquifer gas stor- 
age now being conducted by the 
Northern Illinois Gas Company. This 
project is aimed at determining if 
gas can be stored under water pres- 
sure beneath a flat caprock, instead 
of in the usual structural trap. 

Location of the project is Matte- 
son, Ill., 12 miles south of Chicago, 
at one of Northern Illinois’ compres- 
sor station sites. 

This is a test of a theory that a 
wall of water can control a mass of 
gas keeping it collected in the form 
of a huge bubble under the caprock. 
Eight water-injection wells have been 
drilled in a circle about 1,700 feet 
in diameter. A gas-injection well is 
located in the center of the circle and 
five observation wells are spaced 
across half of the gas-water configu- 
ration. While under test, air instead 
of gas is being pumped into the 150- 
foot thick porous sandstone found at 
a depth of about 1,000 feet. How- 
ever, difficulty with increase of pump- 
ing pressure during water injection 
has retarded testing progress. 

It is too early to draw conclusions 
on the feasibility of this new idea, 
but if the water pressure proves de- 
pendable and economical for properly 
confining the air, it will open up the 
possibility of using flat or only par- 
tially closed aquifer resevoirs for gas 
storage. 

The significance of underground 
storage to Northern Illinois is made 
clear by the fact that peak day send- 
outs have increased 250 percent in the 
past six years and its deliveries are 
predicted to expand at about 10 per- 
cent per year in the future. 


The Montana Power Company. In 
1951, Montana Power started a search 
for an aquifer gas storage field near 
Butte to help meet peak load require- 
ments, it resulted in the discovery of 
located 
Three 


Forks, Mont. Clean, porous sand was 


an anticlinal Tertiary “‘nose”’ 
about 10 miles southeast of 


found several hundred feet thick inter- 
spersed with numerous beds of sticky 
bentonitic shale. 

In 1952. gas injection was started 


into a sand lens at a depth of 1,145 
feet. The next year gas was found in 
a shallower sand at about 950 feet 
and all wells were recompleted in this 
shallower sand. Because of this, it 
also became necessary to revamp sur- 
face installations resulting in the 
delay in development of the field. 

Injection and withdrawal of gas has 
1952, 
with a growth in maximum inventory 
to almost 6.000.000 Mcf 


taken place seasonably since 


Laclede Gas Company. Laclede 
serves all of metropolitan St. Louis 
and surrounding suburban communi- 
ties. The tremendous growth of popu- 
lation in this area since World War 
Il, plus the growth of demand for 
natural gas for homes and industry, 
rapidly absorbed additional supplies 
created by a new pipe line. Studies 
proved that underground storage 
would be the only economical solution 


to this predicament. There were no 


depleted gas fields in the area. How- 
ever, geological investigation revealed 
the existence of a dome-like anticline 
just 20 miles north of St. Louis near 
the suburb of Florissant, practically 
in their own backyard! 

Laclede geologists commenced shal- 
low core drilling in the fall of 1952, 
and proved the Florissant structure 
on shallow strata. Subsequent deep 
drilling and coring to granite at a 
depth of 3,324 feet proved a suitable 
aquifer, the St. Peter sandstone, at 
1.400 feet and the Roubidoux sand- 
stone at 1.870 feet. 

Development took place rapidly and 
in December 1955, initial gas injection 
was started. Today, 14 injection-with- 
drawal wells coupled with more than 
+,700 compressor horespower handles 
the gas for this operation. In addition, 
14 observation wells have been com- 
pleted. 

A maximum of 11,000,000 Mcf of 
gas has been in the St. Peter sand- 
stone and withdrawals this past winter 
reached a volume of 3.500.000 Mcf. A 
maximum peak day withdrawal of 
150,000 Mcf has been reached. 

The Roubidoux is now being tested. 
Four injection-withdrawal wells and 
three observation wells are in service. 
The highest inventory was 1,000,000 
Mcf. 

Laclede’s Florissant storage has 
made possible the addition of over 
100,000 residential heating customers. 


Mississippi River Fuel Corpora- 
tion. Gas injection into the water- 
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filled Roubidoux-Gasconade dolomite 


in a closed dome structure located 
three miles north of Waterloo, IIl.. 
was started in 1951 by 


River Fuel. The maximum amount of 


Mississippi 
gas in storage at any time is con- 
sidered to be 250,000 Mcf: however, 
because of the alternate injection and 
withdrawal of gas throughout the sea- 
son, the seasonal withdrawal total is 
about 1.500.000 Mcef. 

In addition to the Waterloo field, 
Mississippi River Fuel is considering 
development of additional aquifer gas 
storage in Illinois. Injection of gas for 
testing purposes will be started when 
satisfactory FPC authorization has 
been granted. 


Panhandle Eastern Pipe Line 
Company. The company discovered 
a dome-like structure 14% miles from 
Waverly, Ill. The St. 
occurs at 1,830 feet and is about 235- 
feet thick. The caprock is 100-feet 
thick and the anticline covers about 
8,000 acres. 


Peter sandstone 


1954, and slow 
methodical injection and observation 
leakage 
into the overlying Joachim forma- 
tion will likely require a collection 
system. In April, the FPC authorized 
Panhandle to construct 


Testing started in 


has continued since. Some 


facilities for 
injection and withdrawal of 6,000,000 
Mcef of gas per year. 

It is anticipated the Waverly field 
will have a seasonal working storage 
of 10,000,000 Mcf available at with- 
drawal rates as high as 200,000 Mcf 
per day during peak demand. To 
achieve this performance, the planned 
total cushion and 
working storage 920.000.- 
OOO Met. The ultimate storage 
capacity of the the St. Peter reser- 
voir is estimated to be 
84.300.000 Mcef. 


maximum sum of 


volumes is 


more than 


Washington Gas Light Company. 
The company is seeking to develop an 
aquifer storage field in an anticline 
located Wash- 
ington D.C., one mile from Brandy- 
Md. The 


delineated and the 


12 mules southeast of 


wine, structure has been 


need has been 
established, but to date, the company 
has been unable to secure all storage 
rights necessary to proceed with the 
development of the field. 

The Brandywine prospective gas 
storage reservoir is the Patuxent sand- 
stone approximately 1,300 feet deep. 
Che ultimate capacity is estimated at 
30 billion cubic feet. Exploratory 
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E. V. 
Underzround 
Gas Supply Department for North- 
ern Natural Gas Company. He has 
worked with the development of gas 


Martinson is director of 
Storage Division of 


storage in aquifers since 1951. A 
graduate of the University of Ne- 
braska, Martinson is a_ registered 
professional engineer in Nebraska. 
He has served on the Underground 
Storage Committee and its subcom- 
mittee on Gas Storage Mechanics 
for the American Gas Association. 











shallow wells were drilled to delineate 
the structure and 13 deep wells have 
been completed to study the storage 
zone including test injections with 
inert gas. Technically, success of the 


storage reservoir appears encouraging. 


Arkansas Western Gas Company. 
The company first injected into its 
Carrollton field, 
Boone County, Arkansas, in April 


dome located in 
1959. The reservoir under test is the 
Gunter sand, occuring at a depth of 
2.228 feet. It has an average thickness 
100 feet. 

1.300.000 
Mcf of gas has been in storage in the 


in the area of about 

To date, as much, as 
Carrollton dome and it is anticipated 
the ultimate capacity will be 10,000,- 
000 Mef permitting total withdrawals 
of 4,000,000 Mef per season. 


Pleasant Valley Gas and Oil Com- 
pany. This company has completed 
engineering and leasing for develop- 
ment of an aquifer natural gas storage 
field in a structure located four miles 
south of Chelhalis, State of Washing- 
ton. The company is now in the proc- 
ess of working out plans with other 
interested groups for participation. As 
vet, no gas has been injected. Plans 
are to develop it to a total capacity 
of at least 25,000,000 Mcf of which 
seasonal withdrawals are estimated at 
10,000,000 Mcf at withdrawal rates 
of at least 100,000 Mcf per day. 


Central Illinois Light Company. 
The company began a concentrated 
underground 


search for an aquifer 


gas storage reservoir in 1957, in west. 


ern Illinois. The exploration result 
in the delineation of a likely prosp 


The structure may be unique 


this area—its circular nature ard 
sharply dipping flanks suggest a vol- 
canic origin. 

being taken ar 


the company is presently drilling 


Leases are now 
deep well for the purpose of potenti 
reservoir analyses. 


Texas Gas Transmission Corpora- 
tion. Texas Gas, has recently added 
an aquifer storage field to its five 
depleted gas field storages. Located 
just north of Wilfred, Ind., the Wil- 
fred gas storage field, which originally 
contained some sour gas of non-com- 
mercial quantities and produced abou 
200,000 barrels of oil, is in the first 
year of operation for natural gas 
storage. 

Gas injection was started in April 
1959, and the semi-water drive field 
will be filled to about 2,500,000 Met 
of which half will be available for 
withdrawal each season. Test opera- 
tions to date have proven the Silurian 
Reef aquifer reservoir performance 
satisfactory. Some evidence of corro- 
sion by hydrogen sulfide contamina- 
tion of the stored gas was experienced 
but has now been corrected by use 
of inhibitors. 


OTHER AQUIFER GAS STORAGES 
United States 
aquifer gas storages discussed, several 


In addition to the 


are located in Europe. The more im- 
portant of these are: 
Jeynes, serving Paris, France 
Vernon, serving Paris, France 
Two in Germany, one at Hamburg 
and the other at 
England, east of 
London, under development 


Hanovet 


One in located 


CONCLUSIONS 


Across the nation, the use of petro- 
leum-barren anticlinal aquifers for 
underground gas storage has become 
extremely important to the natural 
gas industry. They appear to be the 
answer to the problem of creating 
economical large-volume gas storage 
where depleted oil and gas fields are 
non-existent. several 
fields has 
proven them to be pioneers in the 


The success of 
large aquifer gas storage 
rapid development of a brand new 
segment of the natural gas industrv. 
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CONDENSER 


AGA TRANSMISSION REPORT 


How to Make Gas 
Leakage Surveys for Only 
$5 Per Mile! 


Infrared cuts the cost of leak detection 


by 90 percent 


FIGURE 1—Infrared analyzer has two cells. The 
one at left contains nitrogen; one at right, samples 
of air. Detector at bottom contains methane gas. 
When air sample contains methane, which absorbs 


energy of certain infrared wave lengths, less energy 
reaches detector, and diaphragm moves to produce 


an electrical signal. 


By USING a super sensitive sensing 
instrument—an infrared analyzer 
mounted on a light pickup truck, 
Southern California Gas Company 
has been able to conduct leakage sur- 
veys on its cross-country lines for 
about 0.1 cent per foot. This is one- 
tenth ol the prey ious cost! 

The use of the infrared analyze 
ror mobile leak detection is not new. 
In 1956, E. R. Thomas of Consoli- 
dated Edison Company presented a 
paper on the subject to the American 
Gas Association. As a result, Southern 
California Gas purchased one of the 
instruments to use on an experimen- 
tal basis. John D. Brady, Jr., of our 
company, reported on the results we 
obtained with the instrument to the 
Pacific Coast Gas Association Trans- 
n April 1959 


Thus. this pape! will concern itself 


mission Conference 


primarily with reporting on new de- 
velopments ol the past two years. 


infrared Phenomenon. [n layman s 
terms, the infrared analyzer works 
like this: All hydrocarbons (as well 
as many other gases) will absorb heat 


from an infrared source and each 
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particular gas has its own character- 
istic affinity for certain wave lengths 
within the infrared spectrum. Thus, 
gas by the 


- 


is possible to identify a 


7 


wave lengths of infrared rays it will 
absorb. 

How this phenomenon is applied to 
gas detection. A schematic of an in- 
frared gas analyzer is shown in Fig- 
ure 1. Two constant light sources 
emit infrared energy. The beams are 
interrupted by a motor-driven “chop- 
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FIGURE 2— Leakage survey truck is a 
self-contained unit which can survey a 
pipe line at the rate of about five miles 
per hour and detect most leaks. In this 
instance, the fully equipped truck paid out 
in six months. 


By P. S. Magruder, Jr., Staff Supervisor, 


Southern California Gas Company, Los Angeles 


per” that rotates 10 times pel second 
This provides intermittent—but uni- 
form—energy sources for the two 
I 
the sources passes into the reference 
cell (at left 


cells. The infrared beam from one « 


which is filled with 
nitrogen, The other beam passes into 
the sample cell on the right 

The detector 


cells) has two chambers filled at equal 


just he low the two 


pressure with the gas which the instru- 


ment is to analvze, in this cast meth- 
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FIGURE 3—Bumper probe drags rubber 
tubes which pick up air samples at ground 
level. The sample air is filtered and passed 
into the analyzer which can detect as 
little as 5 parts of methane in 1 million 
parts of air. 
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FIGURE 4—Hand probe used for places 
the truck cannot reach. This is nothing 
more than a short length of copper tubing 
mounted on 50 feet of hose. Small diame- 
ter holes were drilled near the sealed end 
of the copper tubing. 


ane. ‘The chambers are separated by 
an aluminum pressure sensitive dia- 
phragm. 


Taking Measurements. With air in 
the sample cell and nitrogen in the 
reference cell, the instrument is ad- 
justed to produce equal pressures on 
each side of the diaphragm. When air 
containing methane is introduced in 
the sample cell, it absorbs energy of 
the wave length of the methane ab- 
sorption band resulting in less energy 
reaching the detector chamber on the 
right. This results in a low pressure 
in the chamber on the right and the 
diaphragm moves in the direction of 
the low pressure. Movement of the 
diaphragm produces an electrical sig- 
nal which is sent to an amplifier. The 
signal then actuates the recording in- 
strument. 


Sensitivity. The effectiveness of this 
instrument for laboratory work is well 
established. It possesses a quantitative 
sensitivity of 5 parts per million of 
methane in air. This is about 1,000 
times more sensitive than the usual 
thermo-conductivity type instruments. 


ADAPTING THE INSTRUMENT 
TO FIELD USE 

The challenge to the pipeliner has 
been to adapt this sensitive laboratory 
type instrument to rugged field use. 
In this regard, our company has met 
with a reasonable degree of success: 
The principal problem was that of 
obtaining the air sample and getting 
it to the instrument. 

The survey. We installed the in- 
frared analyzer for conducting leak- 
age surveys on a pickup truck, as 
shown in Figure 2. Note the generous 
sign, warning lights and flags mounted 
on the rear of this vehicle. Originally, 
we had set out to assemble the in- 
frared equipment in a unitized pack- 
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FIGURE 5—tThe infrared analyzer is 
spring mounted to reduce vibration which 
can reach 0.4 normal scale. However, this 
does not greatly interfere with methane 
detection. 


age that could be switched from truck 
to truck as it was transferred from 
one division to the next. We found 
through experience, however, that 
shifting this equipment from one 
truck to another entailed considerable 
work. Mounting the boom, making 
the vacuum connections, providing ex- 
tra power supply for the batteries, 
etc. made this plan impractical. We 
finally concluded that mounting the 
equipment in a truck to be used ex- 
clusively for leakage surveys provides 
the best solution to the problem. It 
enables you to have the necessary 
heavy duty generator. rheostats. 
meters and properly equipped truck 
to do a satisfactory job for infrared 
analyzer operation. 


HOW SAMPLES ARE OBTAINED 


Mechanism used for sampling the 
atmosphere at the surface of the 
ground along the pipe line is shown 
in Figure 3. The vacuum from the 
truck engine draws the sample of ait 
through the rubber tubes, suspended 
from the boom, and on into the ana- 
lyzer mounted in the rear of the 
truck. The boom is pivoted on the 
center of the bumper and has a rope 
pulley attached which can be oper- 
ated on the passenger side of the ve- 
hicle to raise and lower the boom 
when an obstacle is encountered in 
the right of way. The boom may also 
be swung to the other side of the 
vehicle if conditions make that posi- 
tion more desirable. 


Sampling Tubes. The brass header 
on the end of the boom is equipped 
with five surgical rubber hoses ap- 
proximately 30-inches long. These 
hoses are approximately 3g inch OD 
with a machine cap screw inserted 
into the end of the hose to seal the 


end and weight the end of the hose 


FIGURE 6—The amplifier is mounted on 
rubber foam to prevent damage from 
vibration. Two cylinders at left are dust 
filters; the valve at left switches from 
bumper probe to hand probe. The other 
valve contro!s the flow of sample air. 





FIGURE 7—Recorder is mounted inside 
the cab. A sample of methane will show 
on the strip chart and cause the instru- 
ment to sound two speakers on the truck. 


to keep it on the ground. There are 
six holes in each hose, one inch to 
three inches from the end. The holes 
are pierced with a hot needle, and 
each one is about 14, of an inch in 
diameter. The hoses should be long 
3 to 5 inches of the 
length to drag along the ground at 


enough to allow 


all times. 

The first bumper probe we at- 
tempted to use for transmission line 
right of way surveys was a heavy 
boom made of 2-inch steel pipe sup- 
ported on the end by a trailer dolly 
wheel to lift it over obstructions and 
maintain a uniform height above the 
eround. It also had a winch so it 
could be raised when an obstruction 
was reached. But the winch operation 
did not prove satisfactory, so we dis- 
carded this type of boom in favor of 
the light weight model shown here. 

The hand probe installed to con- 
duct surveys in areas where the truck 
cannot reach the pipe line is shown 
in Figure 4. 
mately 


It consists of approxi- 
50 feet of hose with a piece 
of copper tubing on the end. The end 
of the copper tubing is sealed and 
several small holes are drilled neat 
the end of the tube. To survey an 
area which cannot be reached by the 
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bumper probe, the truck is stopped 
ind the valve switched to change 
from bumper probe to hand probe. 
(he hand probe can then be walked 
ong the line. This probe is often 
used to confirm indications that are 
detected while traveling. 


HOW THE ANALYZER IS 
MOUNTED 
The analyzer is shown in the fore- 
You'll note the 
four-way spring suspension used to 


round of Figure 5. 


minimize the effects of the truck’s 
vibration. As mentioned above, the 
analyzer is a sensitive instrument, de- 
signed, primarily for laboratory use, 
and adapting it to the roll and shake 
of a four-wheel truck driving down 
the right of way was a difficult task. 


Dust Filters. Air from the surface of 
the ground naturally has to be fil- 
tered before it enters the sensitive 
analyzer. To eliminate virtually all of 
the dust, we mounted one dust filter 
on the bumper probe and installed 
two others just ahead of the instru- 
ment. So far, this has proved satis- 
factory. 


Annunciators. How does the crew 


know when the instrument finds 


methane? We have two speakers 
which produce a raspy noise when- 
ever a sample of methane is detected. 
One speaker is in the amplifier cabi- 
net: the other is located in the cab 


of the truck. 


Power Supply. [he instrument was 
designed to operate on 110 volt, 60 
cycle AC power. This called for a con- 
verter to change the six-volt DC cur- 
rent from the battery into usable 
power. As it turned out, the analyet 
is very sensitive to proper voltage 
input. It does not operate properly 
below 5.6 volts or over 6 volts. 


Generator. Originally, we attempted 
to operate off the regular truck gen- 
erator, but we found it necessary to 
install a heavy duty 100-amp genera- 
tor. This generator is connected to 
the box mounted on the dashboard 
which also houses a rheostat and volt 
meter. The rheostat is adjusted to 
maintain between 5.8 and 6 volts in- 
put to the battery at all times. 


Recorder. recording 


milliammeter is mounted in the cab 


A strip chart 


of the truck. This instrument receives 
the output of the amplifier and re- 
cords any indications of methane de- 
tected by the analyzer. The recorder 
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and the infrared analyzer are capable 
of being calibrated to accurately 
record quantitative percentages of 
methane in the gas sample. However, 
we have not attempted to use the in- 
strument in this manner and have 
only relied on it to show us an indi- 
cation of methane. Of course the 
stronger the percentage of methane, 
the longer we will be able to see an 
indication on this instrument. This 
instrument shows only the presence 
of gas. Percentages of gas are ob- 
tained later when centering the leak 
using a conventional gas indicator. 


MAKING THE SURVEY 

Before starting a survey the re- 
corder is zeroed at about 0.2 on the 
scale range of 1.0. Normal right of 
way will cause oscillation of the re- 
corder pen up to about 0.4 of the 
total scale. Normally, an indication 
of gas will give a much stronger in- 
dication than the 0.4 due to vibra- 
tion. It will normally drive to the top 
of the scale and hold for a few sec- 
onds and also the speaker will give 
a loud raspy noise. This is mentioned 
merely to point out that there has to 
be some judgment applied by the op- 
erator to be able to distinguish a gas 
indication from a swing of the pen 
caused by hitting a hard bump in the 
road which causes oscillation of the 
instrument. 


Cost. Last vear Southern California 
Gas Company surveyed over 350 
miles of transmission lines at a sav- 
ings of over $16,000. The following 
table shows the cost comparison of 
surveying 246 miles of line using the 
25-foot interval barhole method and 
the infrared survey. You will note 
that we have performed the infrared 


Cost Comparison of Survey Methods 








Normal 
Barring 
Survey Infrared 
25 Foot Survey 
DESCRIPTION Interval Continuous 
Footage of line surve 1,300,000 ft. | 1,300,000 ft. 
No. men in crew 4 met 2 mer 
Average footage surveved da 14,500 ft 65,000 ft 
Number of days to surve ne 00 days 20 davs 
Average distance base to jot 50 miles 50 miles 
Daily cost of crew and equipment $140 $64 
Total cost of surve $12,600 $1 280 
COST PER FOOT 1 cent 0.1 cent 
The cost of the infrared surv 
equipment as I “ 
Infrared Analyzer $2,500.00 
Strip Chart Recorder 75.00 
Flowmeter 27.00 
Convertor, DC to Af 152.00 
Vehicle 
{-wheel drive 34 ton pickup 
truck $3,000.00 
Installation, body work, et 600.00 
Total $6,654.00 


survey for one-tenth of our normal 


cost. 


INFRARED SURVEY LIMITATIONS 

You can see that based on last 
year’s work we have been able to 
achieve a payout on this investment 
in less than six months. Before you 
get the impression that these savings 
can be achieved without suffering a 
few headaches, let me hasten to add 
that the infrared analyzer does have 
its problems and limitations. Fore- 
most of these problems is getting the 
sample to the analyzer. Factors that 
are working against you in this area 
are: 


1. Wind conditions 

2. Soil compaction 

}. Moisture content of soil 

+. Moisture on surface of ground 

». Dust conditions 

6. Tight pavement over pipe line 
7. Limitations of sample probe de- 


sign and volumetric capacity of 
analyze 


an 


. Speed of travel over pipe line. 


To meet the problem of wind con- 
dition, we attempt to make our sur- 
veys in early morning hours when the 
wind is at its minimum. We also cau- 
tion the operators to attempt to have 
the probe downwind of the pipe line 
when there are small surface breezes 
The soil must be loose enough for the 
sample to come to the surface. We 
have some areas where the soil is so 
compact that it is impossible for the 
sample to get to the surface. 

Moisture. We have also observed that 
the moisture content of the soil affects 
the reliability of these surveys. We 
have found that after a rain the soil 
seems to swell and acts as a deterrent 
to the sample getting to the surface 
Moisture on the surface of the ground 
will tend to plug up the probes and 
block the flow to the analyzer. 


Dust, of course, is a continuous prob- 
lem; however, all that is required here 
is frequent cleaning of the dust filters 
with the operator properly trained to 
be able to detect when such cleaning 


is necessary. 


Streets and Highways. We have 
had very little success in using the in- 
frared analyzer over pipe lines undet 
tight pavements. Where the pipe line 


Continued on Page 53 
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AGA TRANSMISSION REPORT 


How Weather Affects Dispatching 


Few places on earth have such swift changes in temperature 


By G. D. Kellam, Manager, Production and Transmission 
Canadian Western Natural Gas Co., Calgary, Alta. 


Most AMERICANS think of Canada feature of the climate is its swift 
as a land of snow, ice and unremitting change. 
cold. Actually, southern Alberta has For the mildness we have to thank 
a rather mild climate with intervals the Chinook wind. 


of cold weather. The most unusual This is a warm wet wind which 
































FIGURE 1—Map of Canadian Western in southern Alberta. The area has a high home 
heating load and this gives the company a load factor of only 39 percent. The cold 
winter wind from the Yukon and Alaska, may bring sub-zero temperatures to southern 
Alberta. But the warm Chinook wind can dispell the low temperatures in a few hours time. 
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blows in from the Pacific, crossing 
the lower British Columbia coast anc 
Washington state. As soon as it en- 
counters the coastal ranges, it drops 
its moisture and continues on to the 
prairies as a warm dry wind. Probably 
due to some configuration of the 
mountains it is concentrated mainly 
in southern Alberta. It produces the 
Chinook arch, which is our token of 
approaching warm weather. 


Our cold weather comes from north 
winds from the Yukon and Alaska. 

Fortunately, our meteorologists give 
us ample warning of the coming of 
both Chinooks and cold weather. 

Now that we have seen our location 
and the sources of our climate, let us 
consider the effect they have on ou 
operations. 

A graph of the temperatures in 
dewntown Calgary over a four-day 
period in 1956 (see Figure 2) shows 
what happens when a cold weather 
system descends on us. At 4+ p.m. De- 
cember 1, the temperature was a mild 
57°. Overnight the temperature drop- 
ped slightly, and next morning at 11 
a.m. it stood at 47°. Then the cold 
front arrived and the temperatur 
fell steadily until at midnight Decem- 
ber 2 it was 2° above zero, a drop of 
+° per hour. This downward slide of 
the temperature continued at a slowe1 
rate all December 3, until at 9 p.m 
December 4 the temperature levelled 
off at 19° below zero. We had been 
warned by the meteorologists of the 
coming of the cold weather, and had 
ample supplies of gas available. Drops 
in temperature such as this do not 
cause us any trouble because of the 
accuracy with which they are forecast 

Let's take a look at gas loads for 
this period Figure 3. At midnight 
December 1, our load was 104 MMcf 
In the evenings and nights our loads 
fall off somewhat, rising again early 
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the morning, but because of the 
mperature fluctuations, no rise oc- 
curred until the temperature started 
to drop at 11 a.m. By 6 p.m. Decem- 


1 > 


er 3, the load had increased to 213.8 


million, just doubling in two days. 


How the Arrival of a Chinook 
Affects Loads. Figure 4 shows what 
happens when a cold spell is inter- 
rupted by the arrival of a Chinook 
On February 14, the temperature had 
been hovering around zero, and it 
was »°F when a Chinook arrived at 
6 a.m. Just 7 hours later, the temper- 
ature had risen 41°F from S°F to 
88°F, which is six degrees per hour. 
This rise, though sudden had been 
forecast, and we had no particula 
trouble. The gas load for this period 
is shown in Figure 5. 


When the Weather Changes 
Without Warning. There are times 
when we have inversions. A Chinook 
wind will then blow right over the 
top of the cold air and be lost in the 
The Chinook 
travels at an altitude of 1,500 to 5,000 


? 


feet. The meteorologists know it is 


prairies east of us. 


there; and they know its temperature, 
but there is no way they can forecast 
when it will come down to ground 
level—if at all. Figure 6 shows effects 
of such a series of events occurring 
in a five-day period in 1952. 

It is small wonder that our meteor- 
ologists sometimes adopt a defensive 
attitude. This capri ious weather oc- 
curs fairly often—though seldom in 
conditions as extreme as shown here 

On the subject of weather. here is 
an experi nce of one of our executives. 
He had been working in the office 
all day, with the outside temperature 
about 12 below zero. He left the office, 
sot into his car which had _ been 
parked outdoors all day, and started 
out to visit one of our control stations 
in an outlying district of the city. This 
station was on a hill about 200 feet 
higher than the central part of the 
city. Halfway up the hill, he encount- 
ered the forward edge of a Chinook 
wind. The entire surface of his car 
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FIGURE 2—Comes the cold wind and 
temperatures drop: from 11 a.m. until 
midnight, they fell about four degrees 
per hour. 











FIGURE 4—What the Chinook can do 
to temperatures. The rise of February 15 
averaged about 6 degrees per hour! 





50 MMCF 
Midnight 146.7 ™ 
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FIGURE 3—And the gas load soars. At 
the peak which came at 6 p.m. on De- 
cember 3, the load had more than doubled! 


was coated with a layer of frost which 


formed the instant the warm an 
touched the cold metal and glass. He 
had to come to an abrupt halt and 
clean off his windows before he could 
proceed. Fortunately, this is a very 
rare phenomenon, but it is another 
of the possible side effects of a Chi- 


nook wind 


Load Factor. Our load factor is 39 
percent, and our problem is to match 


FIGURE 5—The load falls off with the 
arrival of the Chinook. This warming wind 
can usually be predicted. 


up this load factor with gas p irchase 
contract load factors which vary from 
50 to 100 percent 

We buy from three producers (ne 
sells us 50 percent of our annual needs 
at a 70 percent load factor. Another 
+0 percent of our needs at a 50 per- 
cent load factor, and the third, 10 
percent of our needs at 100 percent 
load factor! These load factors are 
based on plant output. An 80 


MMcfd plant at 70 percent load fac- 
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FIGURE 6—When the Chinook in the sky suddenly dips down. In this instance, the 
warm Chinook wind was breezing along some 4,000 feet above the ground and the 
temperature in downtown Calgary was —24° F! Then suddenly, the Chinook dipped 
down and the thermometer soared 43 degrees in 10 hours. Note how the load follows 
the temperature. This can partly be explained by the high home heating load of 


Canadian Western. 


tor means that we have to take an 
average of 56 million per day all year. 
We are careful to see that this con- 
tract is based on annual quantities, 
and so we can vary our take from as 
low as 20 million in the summer up to 
80 million in the winter. 

The second supplier with an ap- 
proximate load factor of 50 percent 
processes gas from an oil field. We are 
obligated to take all the solution gas, 
so our minimum take from him de- 
pends upon the oil allowables. When 
we need more gas, we get it from 
the gas cap. 

Our last supplier operates a sulphur 
producing plant, with gas as a by- 
product. This raw gas is 34 percent 
hydrogen sulphide. We buy from him 
at 100 percent load factor. 

We do not have any significant 
amount of interruptible load. Our in- 
dustrial load amounts to 34 percent 
of our total and is at approximately 
85 percent load factor, while our do- 
mestic and commercial loads, which 
constitute the other 66 percent of the 
total, are at a 30 percent load factor. 
Therefore anything we can do to in- 
crease our industrial base load will 
help our over-all load factor consider- 
ably. However, we are so close to our 
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supply and our gas costs so much less 
than competing fuels that there is no 
advantage in an industrial customer 
asking for an interruptible contract. 
One further point in our favor is that 
with our own peak supply sources, 
we do not have any maximum de- 
mand clauses in our gas purchase 
contracts. 

We work out market 
should be for every day of the year, 


what ou 
assign what we think is an equitable 
quota to each of our suppliers, and 
try to come as close to that figure 
as possible. When the market falls 
short of what we must take, we make 
up as much of the deficit as possible 
by storing surplus gas in a repressur- 
ing field. This is standard procedure. 
In winter, of course, we withdraw 
from this storage to meet peak de- 
mands. Recently, to insure adequate 
peak load supplies, we purchased a 
sweet gas field and are now develop- 
ing it. It has approximately 1,300 psi 
formation 


pressure, and when this 


pressure has been drawn down to 
1,000 psi, we plan on repressuring 
there also. 

On the average year we manage to 
come out even. Last year, however, 


was a very warm year and we fell 


behind on all our quotas. We will 
have a substantial deficiency payment 
to make. 


Communications. When our con. 
pany started in 1912, we built ow 
own telephone system, with a line int 
every gas field and town we served 
For standby, we connected into th 
Alberta government telephones. 


In winter blizzards, however, al! 
overhead lines are in danger of sever 
damage; Recently we have been re- 
building our telephone system using 
rural electrification conductor instead 
of telephone wire. This conductor is 
steel cored aluminum cable and _ is 
immensely strong. We have had no 
service interruptions on our telephone 
line since replacing copper wire with 
this conductor. 

We also have installed short wav 
radio, and it is set up to carry tele- 
metering signals in addition to voice 
signals. 

We maintain our own radio and 
telephone repair crews. This gives us 
greater reliability. 

In conclusion, it should be pointed 
out, that the reason for our severt 
load changes and poor load factor 
can be charged to the saturation of 
house heating. But this is the premium 
are lucky to have the 
opportunity to supply it. 


load and we 
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of Photogrammetry 


Its capabilities and 
limitations 


By B. Austin Barry, F.S.C. 
Associate Professor, 

Civil Engineering, 

Manhattan College, New York 


SOME ENGINEERS are unaware ol 
the existence of photogrammetry. 
Others, are wary of its engineering 
capability. To understand its basic 
principles, however, is to perceive its 
value in engineering planning and 
design—particularly in cross-country 
pipelining—and also to acquire the 
minimum confidence necessary to use 


it wisely to save time and dollars. 


Photography is the prime ingre- 
dient in photogrammetry; 
able us to make accurate and intel- 


and to en- 


ligible measurements on photographs, 
the very finest cameras, films, emul- 
sions, lenses and shutters must be used. 
Airplanes, of course, furnish the over- 
head camera platform, flying from 
1.000 to 60.000 feet (and even highe1 


for aerial surveying photography. 


Are photographs maps? Once a 
vertical photograph is taken and en- 
larged, can it be used as a map* The 
nswer is unqualifiedly, No! Let us 
see why by looking into some interest- 


ing optical geometry. 
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AGA TRANSMISSION REPORT 


Digest: Engineering Aspects 


Scale of the Photographs. A verti- 


cal (i.e. camera-axis vertical) photo- 
graph bears a similarity to the ground 
it pictures as seen in Figure 1. The 
line diagram (Figure 2) shows line 
ab to be proportionately smaller in the 
photo than the line AB on the ground. 
The reduction ratio is f/(H-h), as 


can be seen: 


ab f 

AB H-h 
This ratio is the “scale” of the pho- 
tograph. 
Thus if the focal distance is 6 inches, 
the ground is at elevation 5,000 feet, 
and the plane is flying at 17,000 feet, 
2.000 ft. Thus 


a 500-foot line on the ground will 


then the scale is | in. 


scale 4 inch on the photo. 

For a more reliable photo scale, 
measure the ground distance AB and 
the photo distance .ab. But note that 
even with level terrain, the scale will 
vary according to the distance from 


the center of the photograph. 


Rolling Terrain. Consider a rolling, 
hilly or mountainous terrain as shown 
in Figure 3 and see what becomes of 
our neat geometric similarity. All no- 
tion ol scale seems valueless. because 
it varies from place to place on the 
photo by reason ot difference in ele- 
vation. In Figure 4, scale in the region 
of A is smaller than in the region of 
B because of this difference. 


Cantact Print 


- v 





wt ae 








FIGURE 1—Relationship of photo and ground varies widely according to terrain and 





altitude of the camera. A single photograph may have many errors in it. 
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Distortions. Terrain closer to the 


camera (at higher elevation) appears 
larger than a bit of terrain farther 
away. Also, a higher ground point 
appears to be farther from the photo 
center than a lower ground point, 
all other things being equal. Thus, 
elevation is an 


ground important 


factor in photo distortions. 


Radial Displacement. A 
presents a perspective view. Note in 


Camera 


Figures 5 and 7 that the top of a hill 
is displaced radially outward, and a 
No displace- 


ment occurs directly beneath the 


valley radially inward 


camera. It is easy to visualize this by 


imagining a flagpole or building 
photographed from nearly overhead, 
but not directly overhead. The top 
will be farther from the center than 
the base. A comparison of Figures 6 
and 7 points up this basic principle of 


radial displacement 


Differences in Focal Length of 
Lens. In Figure 3 two different cam- 
eras—one with a focal length of 6 
inches, the other 12 inches produce 
the same scale, 1 inch 200 feet.. 
yet one plane is twice the height of 


the other 


STEREOSCOPIC VISION 
FROM PHOTOGRAPHS 
By pairing up two photographs ol 


the same area taken from two vantage 


points above the eround, we enable 
jf 
a 
A t 1 t 
f 
ob . f “ey 0 b t 
AB wR H-h 
H 
A | Bt 
Datum 4 





FIGURE 2—Scale Relationship. Focal 
length of lens—say 6 inches—is propor- 
tionate to height of camera above ground 
pictured. H-h, say 12,000 feet. Thus, scale 
in photograph will be one inch 2,000 
feet. 
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FIGURE 3—Two different cameras produce same scale. One inch 
200 feet. Camera at right has twice focal length as one at left, but it 
is also twice as high. Scale in each photograph will vary according to 


elevation. 
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FIGURE 4—Two different scales in a 


single photo results from the variation in 
elevation on the ground. 





the use of stereoscopic vision. The 
terrain elevation differences become 
dramatically evident (because in this 
case greatly exaggerated Figure 8 
shows how the eyes perceive the dis- 
tinction between near and far, and in 
the case of two vertical photos, be- 
tween higher and lower ground. 

By proper instrumentation the pho- 
togrammetrist from a pair of over- 
lapping photos can use the “distor- 
tion” of a hill (i.e. its displacement 
radially outward) to ascertain the 
height of the hill above a point in the 
valley 

Che displacement of features, called 
“topographic relief displacement” 
provides the fundamental effect re- 
quired to achieve stereoscopic vision 
when a pair of overlapping photo- 
graphs is viewed with a stereoscope 
measuring 


and a device for photo 
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FIGURE 6—Explanation of radial dis- 
placement. Note that the top of the flag- 
pole will print on the photograph farther 
out from the center than its base. 





displacement or parallax, the parallax 
bar. Stereo-projection (as opposed to 
stereo-viewing ) equipment is generally 
used, and extremely accurate eleva- 
tions can be obtained by fairly direct 
measurement. 

Inherent in stereoscopic viewing is 
a reversing of the photo distortion o1 
displacement such that the rays of 
light get re-projec ted back into Space 
where they belong— instead of flat on 
the plane of the photograph. By sim- 
ply intercepting these rays properly 
as in Figure 9, ray a from photo 
number | and its counterpart ray a’ 


from photo number 2 


. the true loca- 
tion in x, y, and z of all photo images 
can be discovered. By plotting a given 
point at once on the x) 


map table 


plane (the 
and noting its elevation. 
the terrain can be mapped point by 
point. The tracing table is seen to 





FIGURE 5—Radial displacement from topo- 
graphic relief. Hill is displaced radially outward; 
valley is displaced inward. 
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FIGURE 7—Parallax (aa’) from _ topo- 
graphic relief. Actually parallax is of 
great value to photogrammest because 
it enables him to measure height with 
great accuracy using stereoscopic means. 


intercept the projected rays, and 
directly beneath, the imaged detail 
is plotted. 

A schematic view of the complete 
process from photographing to pro- 
jecting is shown in Figure 10, the dia- 
positive being simply a smaller posi- 
tive glass transparency used in the 


projector. 


CONTROLLING THE SPATIAL 
MODEL 

What about the scale of the map 
and how do we know the elevations? 

Map scale is fixed by setting the 
pall ol projectors the correct distance 
apart, adjusting them to project thei 
rays in coordination upon the tracing 
table as it is moved around on the 
map surtace. Essentially two ground 
points whose x- and y-coordinates are 


known are used to control the spacing 
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FIGURE 10—Schematic view of process starting with the 
photographs and ending with the tracing table. 
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ables us to prepare relief 


FIGURE 8—How the eyes use maps 
parallax for depth perception. 


of the projectors and form a true 


spatial model of the terrain to the 
desired scale. Elevation controls are 
used as well to eliminate tilt in the 
model. 


The “ground control” needed to 
fix the map to true scale must be ob- 
tained by field survey operations famil- 
iar to all. Somewhere in the area of 
the photographs there must be visible 
a number of points whose coordinates 
have been ascertained: somewhere 
some elevations also must be known 

There exists a fair degree of lati- 
tude in selecting control points on the 
eround, and often the most convenient 
points and the most useful to the 
stereo-operator—are.found in the 
fringe areas of the photos. Topo- 
graphic mapping would normally de- 
mand one pair of horizontal control 
points and four vertical control points 
in each stereo pair (or model). How- 
ever, horizontal control and. to a 
limited extent, vertical control may be 
extended by aerotriangulation, or ster- 
eotriangulation. or bridging. This is 
the reason for more than two pro- 
jectors on such a machine. By its use 
a reduc tion in the amount of cround 


( ontrol is possible 


COMPILING THE TOPOGRAPHIC 
MAP 

The topographi map 1S compiled 
onto a map sheet gridded to scale, 
the compilation being done by con- 
tinued utilization of the stereo tech- 
nique From simple devices like the 
Sstereose ope and parallex bar, the Ster- 


JUNE 1961 © PIPE LINE INDUSTRY 


vations. 


with accurate ele- 
60 percent. 


eocomparagraph, and the Stereotope 
to larger equipment like the Kelsh 
Plotter, the Multiplex or Balplex Pro- 
jector, and the Stereoplanigraph, the 
basic principle of stereo enables the 
plotting of all photo images in three 
dimensions. Cultural and drainage de- 
tails, roads, buildings, rivers, lakes, 
etc., are properly located on the map 
manuscript; then elevation informa- 
tion by contours and/or by spot ele- 
vations is placed thereon to provide 
the desired terrain representation. The 
map is then ready for the planning 
and/or the design stage. Only this 
can be called a map, for it is a “re- 
constituted” scale image of the terrain. 


free from radial displacement and/or 


‘ distortion, with all culture and topog- 


raphy plotted in correct orthographi 
position. 

Ihe foregoing brief explanation of 
photogrammetric principles is impor- 
tant background to the proper under- 
standing of maps and mapping [ol 
pipe line design 


ENGINEERING DESIGN OF PIPE 
LINES 
Selecting the route. Any surveying 
for a pipe line must discover an eco- 
nomical route, show property lines 
and other crossings and provide in- 
formation important to construction 
After initial studies of existing maps 
routes are narrowed down. and the 
desired areas are photographed to a 
suitable scale for closer scrutiny and 
actual route selection. Such a photo 


, 4 11 q° ‘ny 
Sscaie mignt well be incn (HM) oF 


FIGURE 11—Overlapping in the direction of flight is usually 


2,000 feet thus furnishing a strip from 


2 to 3% miles wide for stereoscopk 
study. 


From a study of the 9 inch by 9 
inch photographs, the entire width or 
often a narrower band can be selected 
for mapping at a scale of 1 inch 
200 feet with 5-foot contours or | 
inch 400 feet with 5-foot or 10- 
foot contours, or even at 1 inch 
1.000 feet. 

Obviously, no fixed rule on scale 
can be cited here, since demands will 
vary and topography differs widely 
from one area of the country to an- 
other. There are also instances where 
spending money for additional high- 
level photography will result in sav- 
ings by faciliting bridging, or where 
additional low-level photography will 
facilitate crossing or terminal design 
or urban-area location. Such determi- 
nation can best be made by the photo- 
grammetric consultants as the study 
proceeds 

Once the maps come from the ster- 
eoplotting machines, and even during 
the time they are being worked up 
into final form, the pipe line locating 
engineers are busy at work selectin 
the location in detail. They have the 
advantage of viewing the photographs 
stereoscopically while they work, by 
use of even a simple pocket stereo- 


scope, thus having the 


terrain virt 
before them in three-dimensiona! 
form at all times. The photointe: 
preters are able to furnish them in- 
formation as needed and point o 
ireas that should be studied mor 
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FIGURE 12—Side lap of 30 percent is desirable. 


closely on the ground. 

The exact procedure may vary from 
job to job, but the essentials are the 
same: the line is located in the most 
feasible position for the given project 
without havine to “‘walk the line” 


foot by foot. 


Pointers 
metry 
1. To provide stereo coverage of an 


on Using Photogram- 


area the photos are taken with 60 
percent overlap in the flight direction 
Figure 11, and 30 percent side lap 
Figure 12. The combination of the 
two overlaps is seen in Figure 13. 
Normally, the adjacent flight strips 
are matched by this 30 percent side 
lap, but in a strip-mapping project 
as for a pipe line) the operation 
is frequently done by a single flight 


line. 


2. Matching photographs by the pic- 
tured detail and mounting them to- 
gether to form a mosaic can be helpful 
at times, but for reasons that should 
be obvious, a photo-mosaic should not 
be regarded as a map. Serious prop- 
erty problems have arisen through 
failure to recognize this limitation in 
the use of aerial photographs. There 
are, incidentally, certain new com- 
mercial techniques becoming available 
that will render photo-mosaics into 


orthographic true photo-maps 
where it is deemed to be desirable, 
and such photo-mosaics may one day 
become quite common as maps—pro- 
vided people can learn to read and 
use them. But until and unless a 
means is employed to eliminate per- 
spective distortion from the photos, it 
must be emphasized that while a sim- 
ple montage of photographs is often 
extremely useful for illustrative, study, 
and reference purposes, it is not a 
map and its use as a map can lead 


to embarrassment or even to disaster. 


3. Individual photos, available to the 
client during the mapping and plan- 
ning, permit an invaluable adjunct 
yperation: the leisurely study of the 
terrain, A stereoscope permits qualita- 
tive topographic evaluation at consid- 
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erable magnification. Old property 
lines can easily be spotted, and selec- 
tion of right-of-way to avoid compli- 
cations with topography or unsympa- 
thetic land-owners can be effected. 


4. Much can be said about the value 
of photo-interpretation, now gaining 
increasing recognition as a valuable 
allied 


to photogrammetry. It can be pro- 


engineering art (and science 


vided as an adjunct service by the 
group providing the mapping, and it 
is worth investigating. Good interpre- 
tation can aid immeasurably in rout- 
ing a pipe line through less valuable 
timber or less dense rock, in spotting 
access possibilities for construction and 
maintenance that might otherwise be 
easily missed, or in making drainage, 
soils, and geological analyses. An ex- 
perienced photointerpreter is able also 
to adduce mysterious conclusions from 
photos, often spotting unsuspected 
soggy terrain, a granite rock stratum 
lurking just beneath the surface, pos- 
sibly a geological fault line, a valuable 
gravel deposit, or perhaps even a bel- 
ligverent farmer. 


5. One feature of photogrammetri 
surveying that pleases those engaged 
in route location is invariably the free- 
dom they enjoy in selecting the route 
and even designing the project to 
completion without tipping their hand 
as to its final location. This can be 
done because the ground-control sur- 
veys need not be made particularly 
near the right-of-way and a passing 
airplane will usually arouse no suspi- 
cion. The right-of-way procurement 
can be handled in a smooth manner 
prior to stake-out through standard- 
ized strip maps and annotated photo- 
graphs without extensive time spent in 
working up unneccessary abstracts, 
securing options, etc. A photograph in 
hand will frequently be a persuasive 
factor in securing a right-of-wav ot 
easement from a property owner, for 
he can then be more easily dissuaded 
from his fears or suspi ions. 


6. By the same token, photography 


flown before, during, and after con- 














FIGURE 13—Photo lay-down showing over lap and side lap. 


struction will provide irrefutable re« 
ords of progress, damage, and restora 
tion. Photographs can be used directh 
as maintenance records, and the 
original strip map is invaluable as thx 
base for the final map for survey 
easement, and right-of-way records 
Both maps and photos are continually 
available for maintenance and records 
virtually from the time the first eartl 
is turned. 

It is hoped that photogrammetry 
will now be something less mysterious 
and become instead a familiar tool for 
the pipe line designer. 


CONCLUSION 

A final important counsel that can- 
not be left unsaid is that the practice 
of photogrammetric topographic map- 
ping is professional engineering, in- 
volving responsibility on the part of 
an individual for the final result at- 
tained. The photogrammetric engi- 
neer, having under him a corps of 
technicians to fly and photograph, to 
reproduce prints and diapositives free 
from tilt and aberration, to survey 
and utilize ground points for control, 
and to produce for the client an ac- 
curate and appropriate map, does in 
the proc ess exercise continuous engi- 
neering judgment to assure the in- 
tegrity of the final product 

Each job and each map must be 
engineered to serve a particular pur- 
pose; each client must be counseled 
with respect to a particular need. It is 
obvious that photogrammetric engi- 
neering service must be contracted on 
a negotiation basis in a professional 
manner and not by competitive-price 
bidding. This is in accord with the 
defined policy of the American So- 
ciety of Civil Engineers, a policy de- 
signed to safeguard the client in this 
very important engineering service. 

It is hoped that this present effort 
will introduce some to and enlighten 
others on surveying by photogram- 
metry, the twentieth-century tool of 
the engineer. Without question the 


wealth of data which can be reliably 
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and economically 





obtained through 
us’ of a carefully integrated photo- 
mmetric program will result in 
e-saving and better decisions by 
line engineers in the selection of 
ir routes. 
Chere follows a list of references 
ich may well be perused by those 
concerned with this endeavor. Inter- 
ing facets not covered in this pres- 
tation can be found therein, an- 
swering questions that may still be 
lanswered. 
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is located close to the shoulder of the 
road or adjacent to a parkway, we 
have had success in running the probe 
alone the shoulder of the road o1 
along the parkway in order to pick 
up leakage 


Speed. We have found that the sur- 
veys are more reliable if the speed 
of the vehicle is kept at less than 5 
miles per hour. Other companies have 
reported success at greater speeds. We 
have picked up indications at speeds 
of 20 miles per hour: however. we feel 
that this is exceptional rather than a 
general rule. 

Other limiting factors are the effect 
This 


not only affects the operation of the 


of vibration on the instrument 
analyzer itself but of the indication 
shown on the recorder. Again we have 
tried to overcome this limitation by 
improved mountings and in training 
the operators to be able to distinguish 
the difference between false and valid 
indications, Field maintenance of the 
instrument has also created problems 
Southern California Gas Company 
has developed training manuals and 
instruction programs so that pipe line 
personnel in our divisions can oper- 
ate and maintain this equipment. The 
problems are not only in the area of 
electronic maintenance but also in 
mechanical maintenance such as 
cleaning dust filters. 


probe, tubes and sample chamber free 


keeping the 
of dust 


Correlation With Other Tests. An- 
other problem that gives the pipe 
line operator a headache is the lack 
of correlation that you are able to 
achieve in running over a given area 
with the infrared analyzer and going 
over the same area with the barring 
survey. We have found that there are 
indications that we pick up on the 


barring survey that we have missed 
on the infrared and vice versa. All of 
this, I feel, is related to the problem 
of getting the sample to the surface 
of the ground. If there is a crack in 
the surface or the ground is porous, 
the infrared will pick it up where it 
may be between the intervals of your 
barring surveys and therefore miss it 
We haven't 


there have been any serious leaks that 


found, however, that 


we have missed with the infrared an- 


alyze1 


Continued from Page 45 


To overcome the possibility of miss- 
ing small leak indications in an area 
where a strong indication is found, 
the repair crew bars for about 500 
yards on each side of the leak to see 
if there are any minor leaks in the 
area. We find that most of our leak- 
age does occur in rather limited areas 
rather than the over-all length of the 
pipe line. 


Improving the Technique. Numbe: 
one on our list of future improve- 
ments is to improve on our sampling 
technique. This will include experi- 
menting with different types of 
sample probes, increasing the flow of 
sample to the analyzer and stabiliz- 
ing the rate of flow. We also plan to 
improve our mounting system fot 
both the analyzer unit and the re- 
corder to further decrease the effect 


of vibration 


In conclusion, | fee! that the infrared 
is giving us reasonably reliable results 
comparable to barring in open coun- 
try and at a considerable savings. I 
do not feel that this method will re- 
place barring, particularly in leakage 
centering work or where heavy pave- 
ment is present; but recognizing its 
limitations and using judgment in its 
application, it has proven to be a 


sound investment. 
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PART 2 


Trunkline Reports on Low-Cost 


In a certain velocity range, when sharp 
sand is blown through a line, it will clean 
and polish the pipe walls to effect an in- 


crease in efficiency 


By Adrian W. McAnneny, Manager for 


Engineering Planning 


and Lester C. Sullivan, Supervising Engineer, 
Research & Development 


Trunkline Gas Company, Houston 


Prre Line INpusTRY, we dis- 


cussed the technique and preliminary test results of in- 


IN LAST MONTH'S 
ternally sandblasting pipe lines using natural gas as motive 
power to drive sharp sand through a section of pipe to 
clean and polish its internal surface. Using test results 
from a section of four-inch line, we extrapolated to pre- 
dict the results we could expect with a 26-inch line, Our 
next step was to actually try the new technique on a 
section of 26-inch line. 


SAND BLAST TESTS ON 26-INCH LINE 


Transmission Factors. Test results on the 4-inch line 
and the extrapolation of data to a 26-inch line indicated 
that such a line could be satisfactorily sandblasted and 
that improvements in transmission factors in the ord« 

of 10-16 percent could be reasonably anticipated. In view 
of these studies the decision was made to sandblast a 7.9% 
mile section of 26-inch pipe. The section selected was ai 
unusually straight and level line in the Mississippi Delta 
It had a relatively low transmission factor of about 19.5 
at a flow of about 400 MMSCFD, or a Reynolds numbe: 
of about 16 million. This corresponds to an “E” facto: 
of about 86 percent using the Panhandle A flow equation 


Pigging vs. Sandblasting. In an effort to determin 
the relative value of “pigging’’ and sandblasting it was 
decided to run pigs and make flow tests until no signi- 
ficant increase in transmission factor was observed. Upon 
completion of this “pigging” operation the line would be 
sandblasted and flow tests re-run to determine whether or 
not any improvement in transmission factor could be 
obtained by utilizing this cleaning procedure. 


Results of Pigging. Figure 3 gives a plot of the results 
of these tests. Also shown on this sheet is the curve fo 
smooth pipe flow and a line showing the predicted results 
based on the tests made on the 4-inch line. 


Transmission Factor Increase. Piv- 
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REYNOLDS NUMBER 


FIGURE 3—Test results: Pigging compared with sandblasting of 7.9 miles of 26-inch 
5/16-inch w.t. pipe. Pigs were run until no improvement could be detected between pigs; 
then the line was sandblasted. One curve shows predicted results as extrapolated from 


4-inch tests; the other shows smooth pipe flow. 
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a refinement of equations 12 
and 13 and are based on actual 
field data obtained on a 26-inch 
diameter pipe line test. 
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erosion at a field bend with the quan- 
Litt tity of sand throughput. This test 
section was also very straight and 
level. One “‘squeegee’’ was run 
through this line prior to sandblast- 
ing to remove any liquids which 
might have been in the line. The 
squeegee came out dry indicating 
that there were no liquids in the line 
Sand was blasted through in incre- 
ments of 5,000 Ibs., after which 
measurements were made of wall 
thickness at the test field bend, sur- 
face roughness measurements were 
ttt made at five locations along the 
length of the pipe, and flow tests 
were run to determine the change in 


+t he eye 


transmission factor. After 20.000 





ee 
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FIGURE 4—Plot of transmission factor vs. Reynolds number for 


sand injected in 9.1 miles of 26-inch 5/16-inch w.t. pipe. 


Sandblasting the 26-inch. The line was then sand- 
blasted with 23,000 pounds of sand and flow tests were 
repeated. The transmission factor increased to 22.6 


E. factor 101.5) or an additional increase of about 


percent for an over-all increase of 16 percent. Trans- 
mission factors obtained from flow tests run after the 
sandblasting correlate extremely well with the predicted 
values based on the 4-inch tests. They were actually 
about one percent higher than predicted 

Surface roughness measurements and visual inspection 
indicated that the pipe was progressively smoother from 
the point of sand inlet to the pipe to the point of sand 
exit from the pipe. It was decided to sandblast again 
with the same quantity of sand, but from the opposite 
direction. The results indicate that there was no signifi- 
cant change in transmission factor due to the second 
blast with the additional 23,000 lbs. of sand. It is quite 
apparent that the additional sand produced no signifi- 
cant change in transmission factor, although the surface 


roughness was decreased 


EFFECTS DUE TO POUNDS OF SAND BLOWN 


A second series of tests were then performed on a 9.1 
mile section of 26-inch pipe to determine the variation 


of transmission factor, surface roughness and pipe wall 
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various amounts of 


joe ~«=3-s- pournds of sand had been used in this 
manner and there was no significant 
change in transmission factor, the 
direction of sandblasting was reversed 
and an additional 10,000 lbs. of sand 


was run 


Effectiveness. Figure 4 is a plot of transmission factor 
versus Reynolds number for the various amounts of sand 
injected. The major portion of the increase was obtained 
from the first 5,000 lbs. increment of sand. A small but 
definite increase in transmission factor was obtained when 
the direction of sandblasting was reversed. Again the 
transmission factors were about one percent higher than 


predicted. Figure 5 is a plot of transmission factor versus 
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THOUSANDS POUNDS OF SAND USED 


FIGURE 5—A plot of transmission factor vs. pounds of sand for 
a Reynolds number of 15 million corresponding to a flow of 


375 MMcfd. 
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pounds of sand for a Reynolds number corresponding 
to a flow of 375 MMSCFD. This curve clearly indicates 
the effectiveness of the initial sandblast. 


Pipe Wall Roughness. Figure 6 is a plot of the pipe 
roughness versus pounds of sand. This roughness is meas- 
ured as an arithmetical average, and is expressed here as 
the average of all readings taken at each of five locations 
down the pipe line at the end of each sand blast. It 
would be necessary to know the form factor of the 
roughness wave shape to obtain the peak to peak abso- 
lute roughness. Obviously this is not known, so it is the 
trend rather than the absolute roughness which is im- 
portant here. 


Transmission Factor vs. Surface Roughness. Figure 
7 shows a plot of transmission factor versus surface 


roughness for a Reynolds number of 15 million. It is 
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FIGURE 6—Pipe roughness vs. pounds of sand used in 26-inch 
pipe. The roughness is measured as an arithmetical average for 
each of five locations down the pipe line at the end of each 
sandblast. 
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AVERAGE PIPE ROUGHNESS 
ARITHMETICAL AVE }# INCHES 


FIGURE 7—Transmission factor vs. average surface roughness 
for a Reynolds number of 15 million, corresponding to a flow of 
375 MMcfd. It is apparent that a further decrease in surface 
roughness will not result in any appreciable increase in trans- 
mission factor at this Reynolds number. 
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apparent that a further decrease in surface roughni ss 
will not result in any appreciable increase in transm)s- 
sion factor at this Reynolds number. 


Pipe Wall Erosion in 26-inch. [he effects of the nu 
ber of pounds of sand that have been blown on the e1 
sion rate is shown on Figure 8. This is a straight line 
function as would be expected. This indicates that th: 
rate of wall erosion for a 26-inch pipe bend of 1% d 
gree per pipe diameter will be about one mil per 15,00 
lbs. of sand. The method of measuring wall erosion uti- 
lized a sonic device developed by the AGA-SGA Counce 
for Non-destructive Inspection of Steel Pipe at the South- 


west Research Institute in San Antonio, Texas. Tl 
device was developed in the normal course of the resear¢ 
program and was field tested for the first time on this 
series of tests. Upon completion of all sandblasting tests 
the test bend was sent to the laboratory where the fina 
wall thickness at each field tested points was checke: 
with micrometers. The agreement between the two meth- 
ods of measurement was excellent. These tests indicate 
that erosion due to a normal sandblast cleaning will be 
insignificant. 


SANDBLASTING A HIGH TRANSMISSION 
FACTOR 26-INCH LINE 


In view of the favorable results obtained from ths 
above tests the decision was made to sandblast a section 
of 26-inch pipe which had a relatively high transmission 


factor. A 10.1 mile section of pipe was selected which 


had a transmission factor of about 20.5, (E factor 94 


percent) which was the highest anywhere in the system 
Effects of Oil. While the equipment was being set up 
for these tests it was noted that the surface of this section 
of pipe was extremely oily. Surface roughness measure- 
ments were in the order of 130 micro-inches which is 
very low compared to previous initial surface measure- 
ments made on other installed pipe which had ranged 
from 180-250 micro-inches. 

The effluent sand from this section was oily and the 
oil was still visible on the pipe surface after 25,000 Ibs. 
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THOUSANDS POUNDS OF SAND USED 


FIGURE 8—The effects of the number of pounds of sand on the 
erosion rate. For bend with curvature of 1% degrees per pipe 
diameter, the erosion is about one mil per 15,000 pounds of sand. 
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sand had been blown through the 

e. An additional 20,000 Ibs. of sand 
was then used and about the last half 
Here 
n is a section of pipe which re- 
45.000 Ibs. of 
indicated 


o! this sand came out clean. 
sand 
that 
000 Ibs. should be adequate. This 


ired about 


~ 
Ye 


ereas earlier tests 


4) 


' 


ints out that until more experience S50 
. . . - . os 
obtained on all varieties of internal 32 
pe surface conditions, pipe diame- z 

rs and lengths, no one set cleaning B21 
= 
ocedure can be expected to produce g 
° <q 
niform results. « 


~ 
(2) 


Results, It was suspected that the 
nlet end of the pipe had not been 
dequately cleaned, so simultaneous 
sts were made on the first 1.7 miles 
ind the last 8.4 miles of this section. 





aS | 
© ORIGINAL LINE 10.) MILES 

x AFTER SANDBLASTING - FIRST 1.7 MILE SECTION 
24] @ AFTER SANDBLASTING - 
AFTER SANDBLASTING - ENTIRE 10.1 MILE SECTION 


SUPERFINISHED 
(j)8=4 LOG RVF-0.6 


LAST 6.4 MILES 


SMOOTH PIPE 





26" AFTER SANDBLASTING AS | | 
PREDICTED FROM MORALES 4” 


i 





(he improvement obtained in trans- 1o® 


ission factor on the first section 


was only 2.4 percent compared to 
8.3 percent on the 8.4 mile section, 
onfirming that this section of pipe 
had not been adequately cleaned. 

Figure 9 is a plot of the results of these tests. These test 
points clearly show this difference in the reduction of 


surface roughness between the two sections of pipe. 


SANDBLASTING 30-INCH LINE 
Approximately 460 miles of 30-inch pipe had been 
placed in service last winter. The fourth section chosen 


sandblasted was an 11.2 


section of this 
10-inch with an initial transmission factor of 19.9. This 
factor of all the 


10-inch placed in service. It was also in an extremely 


to be mile 


section had the lowest transmission 
hilly terrain which may have been a contributing factor 
to the low transmission factor. This pipe had been stored 
for four months prior to installation and considerable 
rust had accumulated on the interior. 

Surface roughness prior to blasting was 180-200 
micro-inches. After sandblasting the roughness was re- 
duced to about 80 micro-inches, which is well below 
the roughness required to produce maximum flow effi- 
ciency on the 26-inch. The transmission factor was im- 
proved from 19.9 to 22.2, or an improvement of 11.5 
percent. Only a single point was obtained on this section 
and it is shown plotted on Figure 10 which is a com- 


posite of the four sections tested. 


TRANSMISSION FACTOR CORRELATION 

It will be noted that the transmission factors for the 
first two sandblasted sections exceed the predicted values 
by about one percent between a Reynolds number of 10 
million and 18 million. This can probably be attributed 
to the effect of stringer beads and icicles. They would 
have a much greater effect on the flow patterns of a 
t-inch diameter line than on a 26-inch diameter line 

Two lines have been drawn through these points on 
Figure 10. The line marked “A” 
predicted line and lies about one percent above it. The 


is drawn parallel to the 


line marked “B” is drawn parallel to the smooth pipe 
curve line. Between a Reynolds number of 7 million and 
30 million there is less than a one percent difference in 
transmission factor between these two lines. 
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REYNOLDS NUMBER -R 


FIGURE 9—Test results: Sandblasting 10.1 miles of 26-inch from one end only. These 
test points show the difference in the reduction of the surface roughness between the 
two sections of pipe; 45,000 pounds of sand was used. 


If due weight is given to the test points between a Rey- 
nolds number of 8 to 11 million, then line “B” is a fair 
representation of these points. However, these test points 
were obtained at a pressure level of about 700 psig 
Under these conditions, the small pressure drops of 8 to 
10 pounds were so low that an error in pressure readings 
of only a few tenths of a pound could give rise to an 
error in transmission factor of from one to two percent 


Reynolds 


blowing the 


On the other hand, the test points below a 
numbet ol eight million were obtained by 
gas to atmosphere. ‘Thus pressure drops of from 20 to 50 
pounds were measured, and a high degree of accuracy 
was obtained for these points. If line “B” is a good repre- 
sentation of the test data, then a transition zone must 
exist between a Reynolds number of about 6-10 million 
Test data on the 4-inch pipe line does not indicate that 
a transition region exists for sandblasted pipe. In view 
of this, until additional data are obtained the authors be- 
lieve that line “A” should be used rather than line “B”’ 
The equation for line A is given by: 


t., ) 2.90 Log 3.345 R 14 


which was experimentally determined for 26-inch pipe 


t-inch 


diarheter pipe was given by equation 11 as follows: 


1 2 
( ) 2.90 Log 1.33 R, 1] 
f, 


This 


difference is attributed to a diameter factor. In an effort 


The experimentally determined equation for a 


The above curves differ only by a constant 


to correlate these two curves it is assumed that the ratio 


of these constants bears a relation to the ratio of the 
diameters raised to some power, thus: 
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Solving for X gives X 





0.500 
Equation 11 may now be written 


( : ) 2.90 Log 
ft 


2.90 Log (0.664 RD®-5°°) (15) 


1.33 D°.500 R 
(4.02) 0-500 


Equation 15 is an experimentally determined equation 
for the transmission factor of an internally smooth pipe 
line of diameter D, for a Reynolds number greater than 
that corresponding to the point of intersection with the 
smooth pipe flow curve. An internally smooth pipe line 
is tentatively defined as one with an arithmetical mean 
surface roughness of from 80-120 micro-inches or less. 
Mill coated pipe placed in service in a clean condition, 
and pipe which is properly sandblasted will usually fall 
into this category. 

It is apparent from equation 15 that if transmission 
factor is plotted again RD°*°° on semi-log paper that it 
will plot as a straight line, and this single line will give 
the transmission factor for any diameter pipe and Rey- 
nolds number. Figure 11 is such a plot. Also a plot of 
the friction coefficient is shown. 


THE ““‘TRUNKLINE NUMBER’ EXPRESSION 


The correlation function RD® °°’ has been designated 
as the ““Trunkline Number.” Ty. thus 


D}.50°9 US 
lw RD . 
Z 
where R Reynolds number 
D inside pipe diameter 


U Velocity 
S = Density 
“a = \ IscOSItY 


This function should prove useful in providing a bettet 
understanding of fluid flow in relatively smooth pipe 
lines. 

marks at the 

bottom of the curves indicate the 


The pipe diameter 


lowest Trunkline Number. for which 


of both Reynolds number and diameter. The Reyn« ds 
numbers obtainable in a very smooth practical pipx 
are such that there appears to be no transmission f, ! 







dependency on surface roughness. This is evidencec 
absence of the typical change in slope and flattenin 
the transmission factor with an increase in Reyn 
number. 


CONCLUSIONS 


The following conclusions can be made _ based 


these tests: 


l. 


It is possible to obtain transmission factors at 
usual design flow volumes or Reynolds number 
approach within 2 percent of the smooth pipe { 
law by sandblasting. 

Transmission factors of 22.5 can be consiste: 
obtained on 26 and 30-inch pipe at the usual « 
sign flow rates. 

The-transmission factor for a sandblasted line 
quite probably for a clean mill coated line can b: 
accurately predicted by use of Equation 15. 
The transmission ,factor for pipe lines which | 
been sandblasted is a function of both diameter a: 
Reynolds number. The Numb 
Tx RD®°*"’) gives an excellent correlation 
transmission factors. 


Trunkline 


Sandblasting will reduce surface roughness to 

point where it is impractical to get sufficiently hig! 
Reynolds numbers to cause the transmission fact 

to be limited by the absolute roughness of the pi 
wall. 

The effect of pipe wall erosion in field bends 

about one mil per 15,000 Ibs. of sand in a 26-in 


4 


line. 

The sand gains in polishing and cleaning effect 
it proceeds down the pipe line due to its fracturi: 
along the crystal planes. 


APPENDIX 


The general equation for the flow of natural gas is: 


38.7744 


1 \* / P,?— P,? .e 
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transmission factor of very smooth 


transmission pipe lines is a function 
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FIGURE 10—Over-all test results of sandblasting all four sections of line. 


REYNOLDS NUMBER 





PIPE LINE INDUSTRY @ JUNE 196) jut 


$00 
TRUNKLINE NUMBER = 2s = ROT, 
WHERE D = INSIDE PIPE DIAMETER 
U = VELOCITY 
S = DENSITY 
2 = VISCOSITY 
R = REYNOLDS NUMBER 


+ TRANSMISSION FACTOR OR COEFFICIENT OF FRICTION 
MAY BE READ DIRECTLY FOR ANY GIVEN TRUNKLINE 
NUMBER. THE PIPE DIAMETER MARKS SHOWN AT THE 

| BOTTOM IDENTIFIES THE TRUNKLINE NUMBER COR- 
RESPONDING TO THE POINT OF INTERSECTION OF THE 
TRANSMISSION FACTOR CURVE WITH THE SMOOTH 
PIPE CURVE 


FOR LOWER VALUES OF TRUNKLINE NUMBERS, USE | 
TRANSMISSION FACTORS DETERMINED FROM SMOOTH 
{PIPE FLOW CURVE 


THUS FOR 26 PIPE WITH A TRUNKLINE NUMBER 
ABOVE 27,200,000 USE THESE CURVES 

+TFOR TRUNKLINE NUMBER LOWER THAN 27, 200,000 
USE THE SMOOTH PIPE FLOW CURVE. 


COEFFICIENT OF FRICTION 
’)- TRANSMISSION FACTOR 


| 
, 


| 
? L 
T,~TRUNKLINE NUMBER-— 


FIGURE 11—Correlation of transmission factor and coefficient of friction with the Trunkline Number. 


eres l 
Substituting this value for, ( f in equation 16 above 
Rate of gas flow in cubic feet per day at pressure and = 
gives 
temperature bases P, and T, 


Inside diameter of the pipe in inches ) 135.87 M! ( a ws ) , D2-6182 (18 

Length of pipe in miles P. G LZ 

Temperature basis degrees F absolute (519.6 lhis is the Panhandle A equation for a pipe line that 
Pressure basis pounds per square inch absolute is 100 percent efficient. Since pipe lines are not 100 per- 
14.73 pounds cent efficient the above equation is multiplied by an 


' ‘- ene “e factor” which is actual pipe line efficiency 
Coefficient of friction 


Inlet pressure, pounds per square inch absolute Thus: 
Outlet pressure, pounds per square inch absolut 


. 135.87 e 
Actual temperature of flowing gas 





Specific gravity (Air 1) 
Average effective compressibility factor 


. : ; —_ . teed 20 
Flow equations in general use differ only in the treatment of D 

1 
he transmission factor . The Panhandle A equation [The compressibility factor is usually combined with 
the pipe line efficiency factor “e” and equation 19 be- 


comes 


lefines this factor as: 


OG 0.1461 


: O $35.87E 
D 7 
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THE USUAL FORM OF THE PANHANDLE “A EQUATION IS GIVEN A 4 
ris ye.snee 7 . 
1 \orm [i / ‘ ; 
24;— o: essere (fe) [UPd gre 7 8 ; 
THE SYMBOLS ARE AS DEFINED IN THE APPENDIX 4 iy 4" 
=— 7, 4 
EQUATION (23), (+)' = 6.86 R°°""" e°"""*", IS SHOWN PLOTTED , J) y) 
FOR VARIOUS VALUES OF “@’. THESE CURVES MAY BE USED 
23t-— TO TRANSLATE TRANSMISSION FACTORS TO PANHANDLE “E 
FACTORS FOR SANOBLASTED PIPE OR VERY SMOOTH ANO CLEAN / WV 
NTERNALLY COATED PIPE 4 ,, 
+ Z ZL 
4 f4 / 
92 414A / 4% 
SMOOTH PIPE FLOW CURVE i477 “ry 
ly 4 R 0.6 
(j LOG RVI - 0.6 y 
/ J 7 / 
21 Pa 7 4 
/ V4 "a 
a / 4 4 
re) 7 yy; 7 
e 4 y AKL \7 
a 20 ALfL4 Yi ¥ 
a 4 y "4 
z 7 Y) é ‘6 4 qi 90 LOG (0.664 RD®°**) LU 
++ ' 
S L? | 7 IS PLOTTED IN SOLID LINES FOR | FIGL 
| = P i, 4 4 Z PIPE DIAMETERS INDICATED grout 
” 4 7,@nt } 7 
) = 19 7 + + 
es 7 “_ a | | pared 
7) , 
r 4 / y, / 4 | | 
4 vA 7 | 
P~ t : 
x y "4 "mV4 y 
i Hb PS \/ 
4 
18 7 
4 WN J sy 
4 \7 404 4 
~ 
4 \7 4 7 
YA 9ARaP a 
17 a a i 
4 a 4 EXAMPLE 
4/17 A 4 . ‘ 7 
AY v FIND “E” FACTOR TO USE FOR 26” PIPE FOR A 
Loe 1, ALA ZL REYNOLDS NUMBER OF 20,000,000 AND AVERAGE +44 
ot AN SL OMPRESSIBILMY OF GAS IS 0:9C 
2” 14 YY +4 4 
16.37 oe ATF SOLUTION +4 
cP 7 \/| 4 LOCATE REYNOLDS NUMBER OF 20,000,000 ON 
“ oe THE 26” LINE 
— 7 ee 2. THIS POINT LIES BETWEEN THE LINES LABELLED TT | 
2A |e €=.96 AND €:.98. BY INTERPOLATION @:.968 
7 Fr £ ; 0.968 , 
15) opt 3. E= Tz) 539 (0.90)°-59% * 1.024 444 
Pi 4. THUS 1.024 IS THE “E” FACTOR TO BE USED IN 
es THE PANHANDLE “A” FORMULA 
t 
14 
13 
5 
10 10° io” 10 


Re - REYNOLDS NUMBER 


FIGURE 12—Conversion of transmission factors to “E”’ factors of the Panhandle “A” equation. 










By | 
F : Vice 
where in (20) above gives 
Row 
e 1 ly Hor 
; : l 
Transmission factors for sandblasted pipe may be . . _ : 
a ngs ye y which is the transmission factor for the Panhandle A erol 
expressed in terms of Panhandle E factors if the Pan- . . =: 
“i , ; equation expressed in actual pipe line efficiency a! or 
handle transmission factor is expressed in Reynolds num- ‘ . 92 . 
Reynolds number. By use of equations 23 and 15 tran = 
rer. had : : } : iS 
° . : , > d mission factors for sandblasted pipe can be convert 
For a viscosity of 0.000007 pound per second feet the . 99 f , 2S . only 
; into “e”’ factors for use in the Panhandle A equation 
Reynolds number may be expressed as . ; . r 92 . : 
desired. Equations 15 and 23 are plotted on Figure | che 
. and a sample conversion from transmission factor to “E loul 
93 QG 9 
R= 1: — factor is shown. whi 
D 
substituting ACKNOWLEDGMENT COS' 
: The tests described in this article were run jointly by Trunkline G stat 
QG R Company and Sharman, Allen, Gay & Taylor Inc. The sandblastir 
. D 1.93 equipment used for these tests was designed, supplied and operated mat 
J. D. McCune of Klean Kote Company. 
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FIGURE 1—Cure-strength rate for resin 
grout at two different temperatures com- 
pared with cement. 


FIGURE 2—Placing resin grout under a new pipe line compressor. Grout is worked 
under the frame using rods, wood or sheet metal strips, chains or vibrators. Material 
will flow smoothly but it is a good idea to check for possible voids as pouring progresses. 
Material is workable for 3 to 4 hours, normally. 


How to Use the New Plastic Grouts 


This new resin-aggregate material can be the answer toa 


number of compressor grouting problems. Here are points 


to remember for new station construction or regrouting 


By Robert L. Rowan, Jr. 

Vice President, Chief Engineer 

Rowan & Associates 

Houston 
UsE OF THIS NEW resin-aggregate 


grout for tough compressor engine 
‘rvice has been growing fast in the 
ist year. First used for regrouting in 
nly the extreme environments of 
1emical process plants, the grout was 
ound to possess many advantages 
which proved it is often worth the 
st premium in many gas compressor 
ations. These catalyzed resin bonded 
materials are completely resistant to 
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oils, have very low moisture absorp- 
tion, plus high and quick compressive, 
tensile and bonding strengths. Physi- 
cal properties are compared with con- 
ventional concrete and iron filled ce- 
ments in Table 1. 


TABLE 1—Physical Properties 


Materials 


of Grout 


Resin- 
Aggre- 
gate 
Grout 


Iron 
Filled 
Cement 





Tensile (psi 
Compressive (psi 
Water Absorption 
Bond to Steel (psi 
Flexural Strength 
Secant Modulus of 
Elasticity (at 300 


micro-in 


Resin grout has much higher physi- 


cal strength than cement types. Its 
compressive strength is three times 
that of 


over 


concrete and the tensile is 


four times higher: its bond to 
steel can also be used to good advant- 
engines. 


This bond to clean steel is 1,400 psi 


age in setting compressor 
and the bond to concrete is insepar- 


able. 


Another important property of resin 
grout is the speed of its setting; it 


achieves a high strength in a much 


shorter time than cement grouts. Fig- 


ure 1 shows the cure rate of resin 


grout at two different ambient tem- 


perature ranges along with the cure- 
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FIGURE 3—Completed grout job before removal of forms and 
cleanup. Because of the strong bonding properties of the resin, 
the forms and side of the engine near the base should be 


thoroughly coated with a paste wax. 


rate of a conventional grout. 

Streneth of the resin-grout after 
24 hours of curing compares favor- 
ably with the seven-day strength of 
cement grout. This means that shims 
can be removed from an engine only 
16 hours after grout is poured and the 
engine may be placed in service within 
only 48 hours. 

Chemical properties of the resin 
material enable it to provide perma- 
nent alignment of the engine base. It 
is not weakened by prolonged expo- 
sure to oil nor mechanical stresses 
which could allow distortions of the 
base and crankshaft. Such distortions 
over long engine service will cause 
excessive bearine wear and eventual 


crankshaft failure. 


FIGURE 5—Regrout: Step 1. Beginning 


Original cement-iron filled grout had failed after 3 years’ serv- 


ice; note broken anchor bolt. 


62 


Grouting A New Engine. Use of the 
resin grouts is only slightly different 
from conventional methods, but there 
are a few points which must be ob- 
served. The accompanying photos 
show how these materials were used 
to grout a new 1,320-horsepower en- 
gine compressor unit at Texas Gas 
Transmission Corporation’s Youngs- 
ville, La., station. In preparing to use 
the resin grouts check these prepara- 


tion steps: 


@ Be sure that the top of the con- 
crete base has been roughened 
to remove laitance and that all 


surfaces are completely dry. 


@ If the anchor-bolt sleeve is to be 


filled with grout all water must 








of a regrout job. 


the base. 


FIGURE 6—Regrout: Step 2. With the weight of the engi 


on the jack-screws, old grout was chipped out from beneat 
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FIGURE 4—After waxed forms are removed and compressor 
has been cleaned. This was a new 1,320 horsepower unit in- 
stalled at Texas Gas Transmission’s Youngsville, La., station. 
Grout material has high compressive, tensile and bond strengths. 


be removed: if the anchor-bolt 
sleeve is to be left ungrouted 
seal off the bolt hole with f 


or rags. 


Areas that are not to be grouted 
such as the oil pan, must be seale 
off. Several successful methods | 
sealing off pans have been used 
Perhaps the most common is 
use a fire hose wrapped with poly- 
ethylene or vinyl tape Ol sheet 
then waxed throughly with 
paste wax. The hose is then fille 
with water, air-bled off and it 
pressured to 5-10 psi; Oakum o1 
soft rope material may be placed 
under the pan edges before th 


engine is lowered. When. using FIG! 





either method it is a good ide: 















to pack wet sand under the oil sary to put on at least two coats clay, glazing putty or similar ma- 
pan so if leakage should occur as the first sinks into the wood: terials that stick and don’t harden 
it will be stopped by the wet sand. Forms may be shellacked first will be satisfactory for this. 
Coating of forms is very impor- and then waxed well to save wax- 

tant. Before erecting them, cover ing time. Cover all wedges, shims ® Before the engine is lowered in 
them with an extra heavy coat and levelling screws to prevent place, the bottom surface must be 
of paste wax. It is often neces- the grout from adhering; model throughly cleaned with solvent. 


& 
F 
F 
: 
t: 
t 
f 


a a 
e 
FIGURE 7—Regrout: Step 3. End view of engine base shows away below reinforcing steel and number one anchor bolt 
that grout was not removed adjacent to pan. Concrete is chipped repaired. 


FIGURE 8—Regrout: Step 4. Placing grout after forms have FIGURE 9—Regrout: Step 5. End view after removal of forms 

been placed. Procedure is very similar to that described for show how grout is poured higher than bottom of base plate 
iginal grouting of new engine once base has been thoroughly Bond strength helps to stabilize base to minimize vibration o1 
eaned with solvent. horizontal movement 
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It is well to wipe traces of soil 
or light rust after equipment is 
Paint 
should be removed from edge of 


lowered in place, too, 
base with a disc sander or wire 
brush; it is necessary to mask 


I / 


along this line 2 to 1-inch up 
alongside the engine base with 
either masking tape or paste wax. 
To speed cleanup after grouting, 
a number of crews have waxed 
the engine surfaces from the top 
of the masked line to about 12 
inches above the oil trough to 
protect against accidental splash- 
ing of the resin during working. 


Placement Of Grout 
@ For flat bottom engines it is bet- 
ter to work grout from one side 
through to the other. On flat bed 
type machines, which are only 
being grouted part way under- 
neath or where the oil pan will 
not be grouted, it is a good idea 
to start at one end of the form 
and fill one side completely with 
erout, advancing to the other 
end. Grout is worked under the 
frame using rods, plywood or 
sheet metal strips, barrel staves, 


rods, chains, vibrators etc. 


® The resin grout flows easily but 
it is well to check frequently for 
leaks because they do not self- 
seal and could cause voids under 


the engine. 


® Forms should be left in place 
until the grout is hard enough 
throughout so that it cannot flow. 
It is usually convenient to leave 
them on overnight; but it may 
be necessary to leave them on 


longer in cold weather. Grout 


will usually be workable under 
the engine for a minimum of two 
to three hours. 


Notes On Cold Weather Curing. 
Resin grouts may be placed without 
damage in cold weather, however they 
will not cure in freezing temperaures; 
they will cure properly later when 
ambient temperature rises. Curing 
may be speeded by circulating eithet 
warm cooling water, or warm oil from 
another engine through the one being 
gerouted. The foundation and the en- 
gine will ordinarily be colder than 
room temperature unless station tem- 
perature has been constant for a long 
time. 

When grouting engines in cold 
weather, the materials should be 
stored in a warm place. Cold grout is 
stiff and hard to handle. For best 
working, ingredients should be around 
70° F or higher. Curing time require- 
ments for various temperatures are 
shown in Table 2. 








TABLE 2 
| 
Ambient Remove | Place Engine 
Temperature Shims In Service 
00 16 hours 48 hours 
SO 24 72 
70 36 96 
60 72 144 
50 96 168 


Re-Grouting Engines. Resin-aggre- 
gate grout is finding application for 
re-croutineg a number of engines in 
gas pipe line service where its physical 
properties and inertness justify its use. 
In many instances the high strength 
grout eliminates the need to lift en- 
gines for complete re-grouting. Ac- 
companying photos show how re- 
erouting was carried out on an engine 


compressor that had been in service 
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for several years. The old iron-f 
cement grout had been deterio: 
from oil and stress. Vertical n 
ment of the frame had caused a 


ure of the Number 1 anchor 1 oe 
Crankshaft distortion was evidenced § 
by measured deflections as hig! k 
0.010 inch, which were well above {) k 
manufacturers tolerances. 3 

To make a repair to an en i 


without lifting it from the foundat 

it is necessary first to put the weight 
on the jack screws: the old grout is 
then chipped out along the side as 
shown in the photos. No attempt was J 
made here to remove the grout im- 
mediately adjacent to the oil pan: 
original grout was left approximat 

out 2-inches from the oil pan. Once J 
the grout was chipped away around 
the periphery of the engine base, the 


engine was realigned and the b 





cleaned thoroughly with solvent 


—_ sine thee ee Sain te FIGU 
orms were then placed and the en- poet 
cine was regrouted with the resin ag- Show! 
; h tl at Lo 
oTedc: » = > a > < < i. . 
gregate in much the same way as cd cyline 
scribed earlier. 
Where old grout is left alongside 
the oil pan, the sideward thrust of the 
engine is sustained by bringing the 
new grout up along the side of the 
engine base to about one-half inch or ; 
; : ‘ Ni 
so. "Shear strength of the resin ma- ; 
° ° ° ° ° nave 
terials permit this technique in re- 
: ; in su 
crouting. A fillet of flexible grout 
e @ cent 
then applied to the top of the grout ; 
ane’ 


along the side of the base to prevent 
oil penetration at this juncture. ‘This 
procedure has been carried out on 
over 100 re-grout jobs in the field 


with good success. 


Cost and the Future. Use of 1 
new resin-aggregate grout has also 
proved satisfactory for skid-mount 
compressor units where a minimum ol 
material has to do a secure hold 
job. While more expensive than con- 
ventional grouting materials, t! 
strength, chemical imertness, anti 
pated long life, reduction of labor f 





re-grouting and quicker start-up ol 
the engine have often been more tha 
offsetting. Six years of field experien: 
have proved these materials and tl 
methods for using them. 
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Trunkline 


Solves Vibration 
Problem 


By changing positions of inlet and 


outlet nozzles on compressor cylinders, 


Trunkline engineers virtually eliminate 


vibration in piping 


FIGURE 1—Eliminating the overhead suction bottle eliminates 
much of the vibration trouble experienced at compressor stations. 
Shown here is Trunkline’s new 3,000 horsepower compressor unit 
at Longville, La. There is hardly any perceptible vibration in 
cylinders and piping. 


Lester C. Sullivan, Research & Development 


Supervising Engineer, Trunkline Gas Company, Houston 


NEW COMPRESSOR cylinder designs at one of Trunkline Gas Company’s 
have eliminated all major vibration _ stations. 
in suction and discharge piping adja- Trunkline engineers had worked 
cent to the compressor cylinders on out the design changes in theory; and 


anew engine-compressor unit installed when the company placed a new 
| 


3,000 horsepower unit in service at 
its Longville, La., compressor station 
last year, they saw their designs prove 
out. The new compressor cylinder’s 
record of performance has proved 
highly gratifying to its designers. 
Cylinders on the Trunkline engine 


depart from conventional design by 


rIGURE 2—Model of gas piping. Bottles are underneath compressor cylinders. Extra in-line bottles minimize piping vibration. 
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the positioning of their inlet and out- 
let nozzles. Instead of the suction noz- 
zles being on top of the cylinders, they 
are located on the bottom side along 
with the discharge nozzles—out of 
sight, and relatively free of vibration. 


The cylinders, which were built in 
accordance with Trunkline specifica- 
tions by the manufacturer, are 
mounted on a new KVT-512 engine. 
Extensive tests have been carried out 
on the piping and cylinders over the 
entire operating range—from a com- 
pression ratio of 1.15 to 1.80, and 


speeds from 250 to 330 rpm. 


No movements greater than .003 
of an inch have been detected on 
either the piping or the cylinders! 


To better visualize the important 
benefits derived from this type of 


FIGURE 3—Forces resulting from standing 
waves in compressor cylinder can be ex- 
plained as follows: Areas at opposite ends 
are equal, pressures are equal and forces 
F, and F, are equal when cylinder is sub- 
jected to static pressure. But standing wave 
causes pressures to vary and equilibrium 
will not exist; vibratory movement will re- 
sult unless the container is externally 
restrained. 














= 
R 3 





FIGURE 4—Forces from standing ‘vaves at 
elbows will cause vibratory moven.ent un- 
less the piping is externally restrained or 
elbows are eliminated. 
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cylinder design, we should examine 
the origin and manifestation of com- 
pressor cylinder and piping vibration: 


Origin of Vibration. ‘The compressor 
cylinder is, of course, the fluctuating 
energy source. It periodically acceler- 
ates a mass of gas at multiple accel- 
eration rates. The product of these 
masses and accelerations produce 
forces which must find equal and 
opposite forces to decelerate them. 
The compressor piping, unfortunately, 
must supply these forces. Because gas 
is compressible, the problem is further 
complicated by standing waves set up 
in the gas between any two reflection 
points formed by the piping. 


Explanation. The consequent forces 
resulting from these standing waves 
may be explained as follows: A con- 
tainer (such as shown in Figure 3 
subjected to a static internal pressure 
will not move because there is no un- 
balanced force. Since areas A,, and 
Axo are equal and the pressure P,, 
and P,. are equal, the forces F,, and 
F,. must be equal because they are a 
product of their respective areas and 
pressures. In the case of a standing 
wave P,, instantaneously may be 
greater than P,. while in the next 
instance P,. will be greater than P,,: 
Consequently, equilibrium does not 
exist and vibratory movement will 
result unless the container is ex- 


ternally restrained. 


This same phenomenon occurs at 
elbows. From Figure 4 and the pre- 
vious reasoning, we see that if P,, is 
not equal to P,. equilibrium will not 
exist and here, too, movement will 
occur unless adequate external re- 


straint is supplied 


One solution to the vibration prob- 
lem is to replace the reciprocating 
compressor with a centrifugal com- 
pressor which is inherently almost 
free from vibration. However, the re- 
ciprocating cylinder has a higher effi- 
ciency than the centrifugal, which 
often dictates its use regardless of the 
vibration problems that it imposes. 
Therefore, to utilize this efficient 
piece of equipment, a great deal of 
research and development has been 


necessary to design piping which is 





less responsive to the pulsation gen: r- 
ated by compressor cylinders. U»- 
fortunately these designs are not .|- 
ways compatible with cylinds: 
performance, 


Aims. Not only must the piping |x 
mechanically stable, but also it must 
have a reasonably low pressure drop 
and not interfere with the cylinde: 
performance. On the previous con- 
ventional cylinder these requirements 
were often conflicting. In order for a 
cylinder to perform properly, it m 
have a large column close to both 
suction and discharge of the cylinde: 
This generally means a long length 
of large diameter pipe must be place 
on top of the cylinder so that it is 
close to the suction nozzles. This pipe. 
generally referred to as a “bottle,” is 
subjected to considerable unbalanced 
force; yet, there is little or no way to 
restrain it except with the compresso! 
cylinders themselves. Unfortunately, 
these compressor cylinders provid 
little or no restraint at certain fre- 
quencies. 


A typical cylinder mechanical re- 
sponse curve is shown in Figure 5, 
where the amplification factor is 
plotted against frequency of the ap- 
plied force. As shown by the curve 
the cylinder resonant frequency the 
amplification factor can approach o1 
even be greater than 1. This means 
that there is no restraint to the bottk 
at that particular frequency. So, 
the gas applies a force at or near this 
frequency, not only the piping but th 
cylinder as well will respond a1 
move as though there were no re- 


straint. 


Effects of Resonant Frequencies. 
Curiously enough this is exactly wh: 
happens on a great many installa- 
tions. The mechanical resonant fr 
quency of the present day compress 
cvlinder usually falls somewhere b 
tween 15 and 35 cycles per secon 
depending on its weight, its constru: 
tion and the way it is attached to tl 
engine and foundation. Cylinders oj 
erating at normal speeds of from 18 
to 330 rpm (3 to 5.5 rps) general! 
produce pressure fluctuations whi 
are quite large in this 15 to 35 cyc!l 
range. Also. to further aggravate th 


situation, the suction bottle’s length 
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FIGURE 5—Typical cylinder mechanical response curve where 
amplification factor is plotted against frequency of the applied 
force. Note that at the cylinder resonant frequency, the amplifica- 









often acoustically resonant in this fre- 
quency range. This causes the maxi- 
mum variation between P,, and Py». 
his, in turn, produced the maximum 
umbalanced forces. The center line 
distance between two adjacent cylin- 
ders is such that this is most likely to 
occur on engines equipped with three 
or more compressor cylinders. Unfor- 
tunately, this is the number of cylin- 
ders required to efficiently absorb 
the power of a 2.000 to 3.000 horse- 


power engine. 


Using Internals to Solve Problem. 
\ great deal of excellent work has 
been done in recent years to minimize 
the unbalanced forces in bottles. This 
iten necessitates a rather compli- 
cated configuration of piping to be 
nserted within the offending bottle. 
Even though these internals have 


done much to reduce vibration, they 


tion factor can approach or even exceed one. 





| 
20 25 30 ; 





elbows are needed. 


have created problems of their own. 
In some cases where these internals 
are not supported properly they break 
loose and, nearly always, they will 
have a detrimental effect on the 
cylinder performance. This, of course, 
tends to defeat the original purpose 
in using this type compressor. Be- 
cause the designer is faced with sev- 
eral problems whose solutions are 
conflicting, he is at best able to pro- 
duce only an acceptable compromise 


design. 


The New Cylinder Design. With 
this new type cylinder, both the suc- 
tion and discharge bottle are located 
underneath the cylinder where ade- 
quate anchors and supports may be 
provided to restrain the bottles inde- 
pendently of the compressor cylinder. 
With greater restraint, larger forces 


can be permitted in the bottles. Con- 








Change ¢ 


FIGURE 6—Elbows eliminated by new cylinder design also elim- 
inate source of unbalanced forces which are difficult to restrain. 





two years as 








Sullivan 
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With new cylinder, no elevation changes are necessary and no 





sequently, the internal piping with its 
detrimental effects can be reduced o1 
in some cases eliminated. 


The position of the suction bottle 
mounted on the previous conven- 
tional cylinder requires a combina- 
tion of at least two elbows and/or tees 
to make the necessary elevation 
change. For illustration, this piping 
has been sketched in on Figure 6. 
This configuration of elbows and tees 
is also a source of unbalanced forces 
which are very difficult to restrain. 
With the new cylinder no elevation 
changes are necessary, therefore this 
difficulty is completely eliminated. 


In addition to the design benefits 
just discussed there are features 
which are desirable from a mainte- 
nance and operational viewpoint. 
Listed below art SOT ol these ad- 
vantages: 
cylinders 


Ss The space above the 


is clear for easy crane access. 


2. The water formed by sweating 


of the suction piping during humid 


1 


weather does not drip on the cylin- 


ders, floor, or floor grates 


3. Noise level is reduced on the 
operating floor. Any movement of the 
piping produces noise in the basement 
or pit and will be muffled before 
reaching the operating floor 

4. The suction bottle does not in- 


terfere with cylinder maintenance. 


The End 
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400 midget meters, like the ones inside the 
circles, have been installed on the Natural 
Gas Pipeline Company of America system. 
Above meters were installed on a 1,250 
horsepower horizontal engine at the com- 
pany’s Stinnett, Texas, station. 


Midget Meters Keep Tab 
On EACH Drop of Oil 


Oil is metered as it is force-fed through 
pump from underground storage facilities. 
Meters will operate and record in any po- 
sition. 





These tiny positive displacement meters which can measure 


oil by the drop or by the gallon are a must for automation 





Three 


cylinder, compressor cylinder and crankcase. 


meters, two of which are 
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shown here, 


measure oil consumption of the power 


Close-up of one of the small positive dis- 


placement meters, which make constant 
measurement of oil consumption possible. 
Meters register to 9,999.9 gallons and then 
start over. One of advantages of the meters 
is that possible trouble can be spotted in 
time to prevent lengthy downtime. 


NATURAL GaAs PIPELINE COMPAN’ 
or America has installed over 40! 
small positive displacement meters 
which can measure lube oil by the 
drop or by the gallon, and keep tabs 
on it indefinitely. Engineers are abl 
to make important and revealins 


studies of the lubricating systems ofl 
reciprocating engines since installing 
the meters and their findings point t 
new efficiencies in lubrication. 

One 


the meters: 


thing that is apparent abou 


they may well be a must 
for compressor station automation. 

Natural Gas Pipeline engineers re- 
ported that by automating the lubri- 
cating system, they have eliminatec 
the hand measuring and filling of oi 
reservoirs on engines. With the mete1 
operators and supervisors are able te 


be sure how much lubricating oil eacl 
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and the individual 
entity of each engine is maintained. 


00, Operators can be sure that each 


gine is using 


—_ 


engine is receiving enough oil to do 
the lubricating job. In addition, the 
local superintendent and the home of- 
fice Compressor Department find that 
the oil meter readings help with cost 
analysis and in determining the all- 
important cost per horsepower hour. 


It is the policy of Natural Gas Pipe- 
line to have operators read the meters 
once per day. The time of taking the 
reading is of no importance, because 
the registers continue to record in- 
definitely, providing a continuous tally 
of oil consumption. 


The meters have no minimum flow 
requirement—they will measure as lit- 
tle as a fraction of a gallon per hour. 
The maximum flow with 
the viscosity and temperature of the 
oil being Natural 
Pipeline uses SAE 30 at temperatures 
in the 70° F 


and 120° F 


rates vary 


measured. Gas 
range to the crankcase 


to the lubricators. 


What’s measured? Each compresso1 
1S completely equipped with meters at 
ill three areas of lubricating oil use 

rankcase, power cylinder and com- 
pressol cylinder. While the meters will 
gravity feed. Natural 
Gas Pipeline uses a 20 psig air blanket 


function on a 


on the lube oil storage tank. This is 
sufficient to feed all crankcases at the 
station. The engine oil pump, of 


course, feeds the lubricators. 


Savings. The accurate measure of oil 
consumption for each compressor is 
the prime purpose of the new meters, 
and this has produced savings and 
benefits, including low operation and 
maintenance cost and the prevention 
of serious damage to the expensive 
ompressors through insufficient or ex- 


essive make up flow. 


By automating this maintenance 
function and providing a positive 
heck on make-up oil, the possibility 
f human errors in record keeping 
has virtually been eliminated. The 
meters register 9,999.9 gallons and 


then repeat. 
The meters read equally well in any 


position, vertical or horizontal. 
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API Technology School 
Completes Tenth Term 


More than 250 pipeliners from throughout the 
world have graduated from the extensive six-weeks course 


held semi-annually at Lee College in Baytown, Texas 


By Donald G. DePugh 


Construction Editor, Pree Lint 


WILLIAM WINFIELD BROOKS, a 
maintenance and construction coordi- 
nator, has been with Humble Pipe 
Line Company for over 30 years. It 
hardly seems likely that he’d be going 
to school today. But fact is more 
amazing than fiction and Brooks has 
just completed a six-weeks course at 
the tenth semi-annual School of Pipe 


Line Technology. 


The school is a joint venture of the 
API Committee on Personnel Train- 
ing, Division of Transportation, and 
Service of 


the Petroleum Extension 


the University of Texas. conducted at 
Lee College in Baytown, Texas. The 
recent term was held from April 10 
to May 19. 


Brooks and 24 other pipe liners with 





Wilbur Holleman, Jr., Ernie Rettig, Grove; 


and N. G. Payne, inspect valve. 


INDUSTRY 


varied experienc _- underwent SIX weeks 
of lectures, field trips and demonstra- 
tions to cover the pra tical, as well as 
theoretical, aspects of all segments of 
liquid pipe lines from public relations 
to dispatching. 

As in previous terms, nearly 50 per- 
cent of the students were from foreign 
pipe line companies and many of 
them had little pipe line experience 

Enrollment is held to around 30 
students which allows plenty of class- 
room discussion and attention to indi- 


vidual technical problems. 


Instructors. The school has the ad- 


vantage of long experienced pipe- 


liners from major pipe line companies 
These in- 


who serve as instructors 


strur are specialists in their fields 
who cover every phase of the industry 
including such topics as economics, 


right of way. hydraulics, land con- 
e 


struction, offshore construction, in- 
sper tion, testing. corrosion, valves, 
coatings, gathering systems, tank 


farms, stations, automation, measure- 
ment, communications, welding, et 

‘ his affords the pipe liners the latest 
information on developments and 
techniques in the 


More 


“working instructors” 


rapidly adv ancing 


industry. important, these 


bring out prac- 
tical solutions to actual problems 


brought up in class 


Field Trips. Coupled with classroom 


pipelining are field trips to act ial pipe 


line installations including terminals. 


pumps stations, valve manulact 


irers, 


steel mills and electronic control 


manufacturers 


Seeing line pipe rolled at the mill 


and valves built in the plant brings 


out many questions and answers that 


otherwise would not be thought of. 
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Demonstration at W-K-M shows how 
maintenance in the field. 


These trips during this session in- 
cluded inspection of Cameron Iron 
Works, W-K-M, ACF. 
Grove Valve Com- 
pany, Humble Pipe Line Company's 
Baytown terminal, A. O. Smith Cor- 
poration and International Controls 


Division of 


and Regulator 


Corporation. 


Students. Aside from language prob- 


lems the foreign students sometimes 
encounter, the pipeliners contend that 


a great help. Most of 


the students are 


the school iS 
well informed in 


either construction, engineering, op- 
erations or financing, but lack funda- 
mentals in other departments. Some 
have had much practical experience 
and little theory while the opposite 
may be true for others. The school of 


technology is designed to give funda- 
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valve is disassembled for 





Students making tour of WKM plant at 
Missouri City, Texas, include Giampaolo 
Bonfiglioli, SNAM, S.p.A.; John Redpa:h, 
Marathon Pipe Line Co.; Giovanni (s.- 
valdo, SNAM; Clarence Whitlock, 
Atlantic Pipe Line Co., Eleuterio Salazar, 
Anaco Mobil Oil Co. of Venezuela; Dov 
Arnon, Eilat Pipeline Co. Ltd.; N. G. Payne, 
Continental Pipe Line Co.; Alberie Khacha- 
turian, National Iranian Oil Co.; George 
Parry, Shell-Mex & BP Ltd.; Henry Qualls 
and William Brooks, Humble Pipe Line; 
Mario Lonardi, SNAM; John McCullough, 
Britamoil Pipe Line Co., Ltd.; Lt. Col. Car- 
roll Danforth, Quartermaster School, Fort 
Lee, Va.; Herbert Maduro, Shell of Vene- 
zuela; Walter Nickolls, Sinclair Pipe Line 
Co.; Oscar Morgan, Southern Pacific Pipe 
Lines, Inc.; Wilbur Holleman, Jr., Williams 
Brothers Co.; Harold Reed, Detroit South- 
ern Pipe Line Co.; Giacomo Laghi SNAM; 
Robert Faith, Cities Service Pipe Line Co.; 
Bill Hanna, Mid-Continent Pipe Line Co.; 
Don Jennings, Mid-Continent; Joseph Wil- 
liams, Williams Brothers; Wolf Stratmann, 
Deutsche Shell, A.G., and Adrianus Akveld, 
N. V. Rotterdam-Ryn Pypleiding. 


John Collins (left), president of Grove Valve and Regulator Com- 


pany, chats with William Brooks while pipeliners investigate valves 
at Grove plant in Oakland, Calif. 


mentals as well as advanced education 
in all areas of the industry. Between 
lectures, field trips and continuous 
exchange of ideas among students, 
they accumulate a greater understand- 
ing of each facet of pipelining which 
better equips them in their own work 
and improves their value to the com- 
pany. 

Some companies have sent two or 
more employes to the school in split 
shifts with each student receiving two 
Literature, 
handbooks and papers that are distrib- 


or three weeks of study. 


uted at school provide further infor- 
mation for the participants and can 
later. 
The school is especially beneficial 


be used for reference material 
to international students who have the 
opportunity to make personal ac- 
quaintances with many pipe line, en- 


gineering and manufacturing firms i 
the bp A 


Administration. Russel!! Brannor 
Humble Pipe Line Company, chair- 
man of the API Committee on Per 
sonnel 


Training, is coordinator-in- 
chief of the school. Other coordinato1 
include Morgan Martin, Gulf Refin 
ing Company; T. E. Anderson, Th 
Texas Pipe Line Company; R. G 
Kastendieck, Shell Pipe Line Corpe 
ration; H. E. Freeman, Sun Pip 
Line Company; J. L. Walker, Conti 
nental Pipe Line Company, and R 
L. Bullock, Interstate Oil Pipe Lin 
Company. 

The operating coordinator is Jam« 
The 
Texas. The School’s next term will bs 


held this fall. —The Enc 


E. Conway of University o 
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Ideas for the Future 


By Donald M. Taylor, Engineering Editor 
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AALDING HoT 


Solar ponds may provide practical 
means of harnessing the sun's rays 


Experiments near the. Dead Sea show how large areas 
of heavy brine water may enable mankind to harness the 
energy of the sun, directly. 

Che idea originally came from Hungary where scien- 
tists discovered bottom waters in a certain lake were 
warmer than top waters. The explanation was a differ- 
ence in density. Adapting this, Israeli scientists have used 
heavy brine for the bottom waters of a “solar pond” and 
not-so-salty water on top. 

The result is an inversion of what happens normally 
where heated bottom water rises to the top. In this case, 
the heavy brine is denser than the water above it and it 
stays at the bottom. The lighter water on top serves as 
a transparent lid or insulation barrier. 

$y painting the bottom of the pond black, rays of the 
sun get the bottom waters hotter and hotter and the heat 
cannot evaporate because the non-mixing layers of wate1 
prevent convection. 

In the Dead Sea experiments it was found that whereas 
water at the top is merely tepid, the salt water two or 
three feet down would easily scald the skin off one’s hand. 

In shallow ponds, the heat could be transferred to gen- 
erate electricity. Also, the heat could be used to desalt sea 
water on a large scale. 


Organic semiconductors open new 


vistas in electronics industry 
Page 58 


organic solids with low electrical resistance that may soon 


In March, Pire Line INpustTrRY described 
be used as electrical conductors. The possibilities offered 
by such materials are highly exciting to electronics engi- 
neers, but they are not causing a fraction of the sti 
that came in April when DuPont engineers described 
work with organic semiconductors. 

The two main advantages scientists envisage for the 
new organic semiconductors over inorganic are: 

1. The organic semiconductors will be cheaper than 
present inorganic semiconductors made of such materials 
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as selenium, germanium, silicon and copper oxide 

2. The organic semiconductors could be tailored for a 
specific job. Right now, electronic engineers must accept 
compromises in semiconductors, simply because inorganic 
compounds do not provide great flexibility. 

Other possibile advantages of organic semiconductors 
pointed out by DuPont are: possibly greater resistance 
to heat, easier forming, greater resistance to shock and un- 
limited sizes. 

If this keeps up, one day Joe Blotts, Jr., age 10, in the 
fourth grade, may pipe, “Ancient man made crude tele- 
vision sets using crude materials such as copper, tungsten 


and glass .. He sure was crude!” 





























Solar Cookers point up some of 
the difficulties of “Doing Good’ 


We are a friendly people. 

It distresses us that our fellow man living in “have-not”’ 
lands is not able to enjoy the blessings we have found 
on this bountiful planet. And alas, we persist in trying to 
do something about this state of affairs. 

Take the solar cooker for example. Several groups of 
our scientists had set out to investigate ideas which might 
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improve the lot of impoverished peoples in our own hem- field, and the company’s specialty has been develop: 
isphere and in south Asia. One such group happened on of catalysts. 
the idea of developing a solar cooker which could utilize And the very core of this problem lies in the fiel 
sunlight for cooking in place of such fuels as cow dung catalysts. Presumbably, the correct catalyst will join n 
and sticks. ral gas and oxygen in such a way that electricity wi 
After some years of research and development, came produced. Yet the catalysts should have the ability t 
success! A highly efficient solar cooker made inexpensively sist ““sourine” or else be easily regenerated. 
of plastic performed faultlessly from a technical stand- The high efficiency of the fuel coupled with ou 
point; and with warm hearts and high hopes, the scien- and efficient gas distribution systems could cause « 
tists set out to introduce their innovation to those they an upheaval in electric power generation and distribut 
pined to help. 


But despite the fact that they merely wanted to give 





them away for free—or for no more than a few of the 
paltry dollars the hot stove idea got the cold shoulder. 
In India, the women simply did not like them. They 
didn’t want to cook in the open, they liked cow-dung 
fuel. And that was that. 

In one village in Mexico, the solar cookers were fairly 





successful: but in another village, the natives would eat 





no food prepared in such a device. 





Still. we are a stubborn lot, and once we set out to do 





cood it takes bullets to dissuade us. Even now we are 
designing and testing solar furnaces which can be coupled 
with storage batteries to supply electric power for villages 


in these backward areas. We want the natives to own 





TV’s. washine machines, etc. and we’ll see that they get 














them despite hell, high water or Russia. 



































Powerful electron microscope takes 


‘beautiful’ photos of living germs 


From France comes the announcement that three scien- 
tists have developed the world’s most powerful electro: 
microscope. And with it, for the first time, the very small- 
est living creatures can be observed on the instrument’s 
fluorescent screen and photographed. French scientist: 
have described photographs of living bacilli which meas- 
ure only 12-millionths of an inch, as being “astonishingly 
beautiful.” 

The four-ton, 10-feet-high instrument was developed 
Toulouse Electronic Optical Laboratory, a main bran 
of the National Center for Scientific Research. The micro- 








scope has four lenses—one of which weighs a ton—ar 








it can operate at voltages up to | 4 million. 





: The innovation that makes it possible to photogray 

Two more companies work living organism is an airtight box with windows made 

material which resists the vacuum of the instrument, ev: 

though the thickness of the windows is only 1/10th of 
The big bonanza of the next 20 years or so will go to micron. This airtight box which has a volume of about 

the company that invents a practical fuel cell. For early 1/10th ce replaces the conventional slide, and makes 


on natural gas fuel cells 


models of fuel cells are demonstrating efficiencies rang- possible to photograph all of the life stages of a bacteriu 
ing from 80 percent up, in generating electricity with no enlarged 50,000 times. 

moving parts. Successful fuel cells which utilize hydrogen 
for fuel have been developed; but pure hydrogen is ex- 


The fastest switch in electronics 


Che big revolution in power generation will come when Raytheon engineers have devised a switch that 


pensive and troublesome to transport. 
ope 
someone finds a way to operate a fuel cell on natural gas ates in less than one-billionth of a second. To accomplis 
and air. United Gas has already made strides in this direc- this, they incorporated their avalanche mode silicon tran- 
tion (see May, Pire Line INpusrry, p. 72), and now two sistor in a microwave strip transmission line. This is tl 
more companies have joined this exciting race. first time that a semiconductor has been combined in 

Northern Natural Gas Company has established a joint switch circuit with a microwave strip transmission lin 
program with Houdry Process Corp. to develop a natural Che device will be used in pulse generators and in othe 
gas fuel cell. Houdry is well known in the petrochemical instrumentation circuitry. 
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How to do it 





Pire 


Lda e 


HINTS 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texas 


SAL LAA 


Photo ourtesy International Harvester Company 


Clean Crankcase Vent 
Prolongs Engine Life 


Crankcase vents are the most misunderstood and neg- 
lected part of an engine, according to the Service De- 
partment of a leading engine manufacturer. When the 
vents aren’t kept clean, they cause trouble and shorten 
an engine’s life. 

Here’s the explanation. When an engine fires, a highly 
corrosive, acid gas forms. along with one gallon of wate 
per gallon of fuel burned. Most of these combustion 
past the 


I 
rings into the crankcase. Only fresh air can remove them 


products go out the exhaust, but some escape 


Most heavy-duty engines rely on positive type crank- 
case ventilation. The intake manifold draws off the fumes 
ind Vapors as fresh air is admitted through a hose from 
the air cleaner. If screens on-the breathers stop up, 
trouble will come. 
turbo 
seals suddenly started leaking after 1,500 hours. When 


For example, on a turbocharged engine, the 


they were replaced, the new ones lasted only a few hours 
After a third seal fared the same, a service man was 
called. He found the breathers plugged tightly. How did 
his cause the trouble? Turbocharger oil seals are the 
ompression type. A pressure balance is required between 
he air and oil and between the exhaust gases and oil 
ywressures. If the balances are disrupted, the seals will 
eak. The plugged breather caused excessive pressure in 
he crankcase, and the pressure escaped through the turbo- 
harger return line. The back pressure caused the seals 
o leak. 

The solution is to remove the breathers every 50 
,ours, inspect them, and soak them in solvent. This takes 
ibout 10 minutes, and it pays off over and over again 
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How to Make Insulating 
Above-Ground Pipe Anchor 


Anchoring a pipe line at a pig receiving and launch- 
ing location presents problems. When the installation is 
not insulated, it can cause trouble with the cathodic 
protection system 

Shown here is the solution to this problem The anchor 
assembly which makes use of insulating washers can be 
shop fabricated 

Ihe saddle which goes around the pipe should be 
welded to a pup joint. stress relieved at least with a 
heating torch and carefully examined for undercuts. The 
supporting linkage, should be machined in the shop and 


welded to the underside of the saddle 


Insulating washers and* spacers should be used as 


show n. 











Beveled 
Groove 


Groove Hammer Head 


To Make a Nail Starter 


Groove the head of a hammer as shown, so 6- and 
8-penny nails will fit into it and you will have an excel- 
lent nail starter. This should be a finger-saver and at 
the same time it should speed work. The groove should 
have a slight bevel so the nail can be wedged into it. 


The same thing can be done with a tack hammer. 














Pipe Handling Machine 
Speeds Unloading Operation 


The time spent unloading or loading pipe is totally un- 
productive so far as a pipe line company is concerned, 
and W. E. (Bill 


stores in the Liberal, Kan., area decided to do something 


Scott, Panhandle Eastern’s manager of 


about speeding up this operation. He drew a plan for an 
improved pipe handling machine, enlisted the aid of E. 
L. Duff, K. W. Markley and O. T. Morgan. 

Using two wornout pipe trailers, some used pipe, floor 
plate, a four-cylinder engine and two discarded winches, 
the men constructed the pipe handler for about $1,000, 
and because of its improved speed and safety, the machine 
paid for itself almost at once. 

Some of the advantages of the “ginny,” as it is affec- 
tionately known, are: 1. Its two winches permit indepen- 
dent or simultaneous movement of the boom and _ the 
load lines. 2. The operator is protected by a guard which 
doesn’t interfere with his vision of the work. 3. The 
machine is much faster than other methods used. In one 
day, the machine unloaded three cars of pipe, moved 50 
miles and unloaded two more cars. 4. It can operate from 
the ground or from a float as shown here. 

Details of construction are apparent from the picture. 
The boom is made of pipe—triangular in cross section. 
Two lengths of wire rope which go to either end of the 
pipe, are guided through fair leads on the bed of the ma- 
chine. The boom is live, but non-revolving. 






































Wooden Cabinet for Wire 
Aids Electrician at Work 


You can store spools of wire on spindles inside an 
electrician’s cabinet, and unreel the wire as it is needed. 
This protects the reels, saves wire and helps with the 
housekeeping. 


A common sight around the station electrician’s shop 
has often been a hodge-podge of reels of wire lying 


about. This causes waste and disorder. 


The cabinet shown here which can solve the problen 
is easily made. Note that the reels of wire fit loosely on 
the spindles with enough play for the individual reels to 


work back and forth as they unreel. 


For convenience, the ends of the cabinet are left open 
and the top of the cabinet can be removed so the three 
spindles can be lifted out of the box. As they are re- 
plenished and placed back in the cabinet, wire from each 
reel is fed into one of the holes in the face of the cabinet 


The holes should be labeled, giving size and color of wire 





~~», End Pieces And 
Sm, Liners Of 
Se, Redwood 


Line Cleaning Vat with Wood 
And Protect Machine Parts 


Come annual overhaul and the speed of doing repai 
jobs is highly impostant. This means that the usual parts 
cleaning operation must be carried out with more than 
usual speed and this brings up a hazard so far as highh 
machined engine parts are concerned. Where a solvent 
trough made of a half section of pipe is used, the par 
ordinarily will come in contact with steel. The solutior 
is to line the trough with red wood or cedar. 

The edges of the boards should be mitred to preven 
cracks and they should be laid in place and clampec 
in place with the heavy 2-inch-thick end pieces whicl 
are bolted to the steel ends. 
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A CENTURY 
OF TUBEMAKING 


HOLDERS OF 
A.P.I. PIPE LICENCE No. 1 
Stewarts and Lloyds have a hundred years’ experience of 
tubemaking behind them and they are now one of the 


largest manufacturers of steel tubes in the world. 


The Company has greatly extended its interests since its 
foundation. Today it has subsidiaries and associates in many 


countries, also agencies throughout the world. 


Stewarts and Lloyds supply oil well casing and tubing, line 
pipe, fabricated pipework, fittings and various types of 
carbon and alloy steel tubes required for oil refinery and 


chemical plant. 


Stewarts and Lloyds were the first manufacturers to be 
licensed by the American Petroleum Institute to apply the 


A.P.I. monogram to their oil country tubular goods. 


Enquiries should be addressed to 


STEWARTS AND LLOYDS 
LIMITED 


‘O’ DEPARTMENT 
8 Gough Square, Fleet Street, London, E.C.4, England 
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WHAT'S HAPPENING 








IN PIPE LINE 





By Donald G. DePugh, Construction Editor 




























Gas Line Through Louisiana Swamps 


A 4-mile section of American Louisiana Pipe Line Company’s 24-mile gas linking 
Krotz Springs, La., with the main line near Baton Rouge, was laid in the swampy 
Atchafalaya Floodway. Glaser Construction Co. had to use backhoes for trenching and 
launched the pipe from a welding station. Spud barges pulled the pipe as tractors pushed 
it into the water filled trench. The line takes gas from Gulf Oil Corporation’s Krotz 
Spring plant. 


United Gas Pipe Line Company Receives 
FPC Temporary Approval on Major Projects 


The Federal Power Commission has The FPC conditioned the authority 


granted temporary authorization to upon acceptance of temporary au- 


United Gas Pipe Line Company for 
of 30-inch 
gas line from Lafayette to Monroe, La. 


thorizations granted to two independ- 
to sell to 
Gulf Oil 
Corporation and Tidewater Oil Com- 


. - : 917 | : 
construction its 217-mile, ent producers proposing 


ms a . United. The producers, 
Che $32 million line will have a ca- 


pacity of 358 MMcf of gas per day. 


a é . yany, had proposed initial prices of 
United Gas Pipe Line Company a. 


24.8 cents per Mcf including tax re- 


has received temporary authorization * , EPC 1: 
4 : P e . Cc: imbDursement. y . conditione au- 
for construction of a 59-mile, 36-inch — a oe 


gas line. The $17 million project thorization to 23.25 cents (inclusive 
would extend from Bastian Bay to Of tax reimbursements) and requiring 
Lirette, La. It will transport 330 the refund to United of any amounts 
| MMecf of gas daily. later found by FPC to be excessive. 
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FPC Approves $54 Million 


Transco Expansion Program 

Transcontinental Gas Pipe Line 
Corporation has been authorized 
the FPC to build facilities costing $54 
million. 

The projects include 286 miles o! 
30-26-inch loops in Texas, Louisia 
Mississippi, Alabama, Georgia and 
South Carolina. An additional 38,54 
horsepower in compressor stations 
of 16-inch 
1.2 miles dual 


miles sales laterals, and 


12-inch river crossing 
and 6 miles of small diameter pur- 
chase laterals. 

also received 


Transco temporary 


miles of small di- 
ameter lines to take natural gas pro- 
duced in Ship Shoal and South Pelto 


Areas, offshore 


approval on 37 


Louisiana. 





Mountain Fuel Plans 
103-Mile Gas Pipe Line 
Mountain Fuel Supply Company 
and Utah Natural Gas Company has 
filed the Utah Public 


Commission for permission to con- 


with Service 
struct a new gas line in Utah. 
Mountain Fuel would lay a 103- 
mile, 20-inch the Uintah 
Basin to a juncture with Utah Nat- 
ural’s 18-inch at Clea 
Creek. County, with costs 
and ownership to be shared by both 
Also Mountain 
purchase half interest of Utah Nat- 
18-inch line from Clear Creek 
to Orem, Utah, and 100 percent in- 


line from 


present line 


Carbon 
would 


companies. 


ural’s 


terest in the facilities necessary to 
operate the line. 

The application also calls for 
Mountain Fuel leasing Utah Nat- 


ural’s remaining 50 percent interest 
in Clear Creek-Orem and its 
undivided interest in the proposed 


line 


Uintah Basin-Clear Creek line. 
Mountain Fuel also would purchase 
gas from Utah Natural at Clear 


Creek, Joe’s Valley and Flat Canyon 
fields at the 
Orem. 


well instead of sale 


Texas Eastman Co. 
Plans Products Line 

A 280-mile, 6-inch products line 
planned by Texas Eastman Compan 
of Longview, Texas. 

The 


view to Houston and will carry pro 


line will extend from Long 


pane for Eastman’s Longview plant 
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Welding 36” FIXED pipe automatically! 


. . . this is a major welding break-through that greatly reduces welding costs on cross 
country pipelines. 500 ampere Hobart MNcro-wira units with specialized feeder controls 
and specially controlled analysis wire produce X-ray quality welding in all positions and 
eliminate weld cleaning. These fully automatic units are now in service at Burney, California 
on a 36”, 500 mile gas line. The equipment was designed by the H. C. Price Company in 
conjunction with Crose-Perrault and Hobart Brothers Company. For more complete infor- 
mation, write Hobart Brothers Company, Box PL-61, Troy, Ohio. 


a = 


HOBART BROTHERS COMPANY, TROY, OHIO 


“Manufacturers of the world’s most complete line of arc welding equipment” 




































































































































































































































































































































































Double Jointing-Coating Yard 


The Alberta-California 36-inch gas line now under construction is being double 
jointed and yard coated at 20 yards along the route of the $300-million project. Above, 
H. C. Price coats double jointed pipe at Hauser, Idaho, yard. Asphalt, fiberglass and 
felt paper are applied. 


Oasis Oil Company Lets Contracts 
On Libyan 30-inch Crude Pipe Line 


Oasis Oil Company has awarded 
contract for construction of its 130- 
mile crude system in Libya. Libyan 
Engineering and Construction Co. and 
Arabian Bechtel Corporation will lay 
the line which is scheduled to open 
next summer. 

The line consists of 86 miles of 30- 
inch from Dahra to Es Sider on the 
Gulf of Sirte with a 36-mile, 20-inch 
lateral from Mabruk to the main line. 

Ohio Oil Company, Continental 


Oil Company and Amerada Oil Corp. 
own Oasis. Three companies, Esso 
Sirte, Libyan American Oil Co. and 
W. R. Grace & Co., own the Mabruk 
field and will have interest in the pipe 
line. The system will be named the 
Sidrah pipe line. 

A terminal with seven 3 million 
barrel capacity storage tanks will be 
erected at Es Sider. Communications 
facilities and gathering lines also will 
be constructed. 





Fish Forms Pipe Line Co. 
To Build 550-Mile System 

The Oklahoma Illinois Gas Pipeline 
Co. has been formed to build a 550- 
mile gas line from Oklahoma to St. 
Louis and Western Illinois. 

Pan American Petroleum Corp., 
which holds large leases in North- 
west Oklahoma, and Fish Engineer- 
ing Corporation are developing the 
project. 

The line would originate near 
W oodward, Okla., extend through 
Northern Oklahoma, Southeast Kan- 
sas and across Missouri to St. Louis. 
It also will cross the Mississippi Rivet 
into Illinois. 

Oklahoma Illinois Gas Pipeline Co. 
will file with the FPC seeking permis- 
sion for construction of the line when 
further plans are completed. 


Trunkline Gas Company 
Receives FPC Approval 
Trunkline Gas Company has re- 
ceived FPC authorization on its $18 
million expansion project designed to 
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increase its capacity approximately 55 
MMef of gas per day. 

Construction program will include 
74 miles of 26-inch gathering line 
from Longville to Cow Island, La.., 
and 24 miles of 18-inch gathering line 
from Cow Island to the Gulf shore. 
Trunkline also will add 3,000 horse- 
power at each of eight stations be- 
tween Lonegville, La.. 
ville, Ill. 

Trunkline still has pending before 
the Federal Power Commission, an 


and Johnson- 


application seeking permission to con- 
construct 97 miles of 30-inch loops 
between Longville and Tuscola, 27 
miles of supply laterals and two 6,000 
horsepower stations. 


Transco Seeks Permission 
To Develop Storage Field 
Transcontinental Gas Pipe Line 
Corporation has filed an application 
with the Federal Power Commission 
seeking permission to develop the 
Wharton gas storage field in Potter 
and Cameron counties, Pennsylvania, 


at a cost of $38 million. 

Transco plans to develop the fi 
in a joint venture with United N; 
ural Gas Company of Oil City, P 
Total capacity of field will be 24 b 
lion cubic feet of storage annually. ¢ 
that 18 billion will be available { 
Transco. 


The field will be developed ove: 
a period of three years and gi 
Transco a total storage capacity 
740 MMcf per day. Transco plans 
new gas line to connect Wharton wit 
Leidy storage field in Clinton a 
Potter counties, from which Transc: 
had a 200-mile line to the Ns 
York-New Jersey area. This line w 


be partially looped and horsepowe: 
added. 


Contracts Awarded On 
Westcoast Crude Line 


Contracts have been let on the 505- 
mile, 12-inch crude line from Taylor 
to Kamloops, British Columbia. Dut- 
ton-Williams Brothers Limited, will 
construct 361 miles and Canadian 
Betchel Limited, will lay the remain- 
ing 145 miles. 

The line will be owned and oper- 
ated by Western Pacific Products & 
Crude Oil Pipe Lines Ltd. Westcoast 
Transmission Company Limited, is 
the parent company. 

The line ties into Trans Mountai 
Pipe Line system at Kamloops, neat 
Savona. Capacity of the system will 
be 75,000 bpd. 

Canadian Betchel will lay th: 
northern section of the line and Dut- 
ton-Williams has the southern section 
to Kamloops. 


Contracts Awarded On 
West Shore Pipe Line 


Contracts have been awarded o1 
West Shore Pipe Line Company’s 285 
mile, 10-16-inch products pipe lin 
from C!icago to Green Bay, Wis. 

Midwestern Contractors, Inc., Con 
tracting and Material Co., Panama 
Williams Corp., Houston Contractin; 
Company, and Somerville Construc 
tion Co. will lay the line. 


Anadarko Production Co. 
Plans 83-Mile Gas Line 


Anadarko Production Company 
subsidiary of Panhandle Eastern Pipe 
Line Company, plans to lay an 85- 
mile, 10-12-inch gas line from the 
Spivey-Grabs-Basil field to Skelly E 
Dorado, Kan., refinery. 
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DYNAMIC PRESSURE-ACTING SEATS 


Guarantee Positive Seal — Extra Long Service Life 


JUNE 1961 
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W-K-M Non-Lubricated SAF-T-SEAL Gate Valve 


Line pressure powers SAF-T-SEAL’s Teflon*-and-metal floating 
seats and the gate to provide a perfect total-contact seal. These 
unique seats greatly increase service life over conventional valves. 
The SAF-T-SEAL Gate Valve provides automatic relief of excessive 
body pressure and is ideal for block and bleed service. Mainte- 
nance is minimized, but when necessary the valve may be easily 
repaired on the line. The SAF-T-SEAL Gate Valve is available in 
sizes from 2” to 42” in a range of working pressures from ASA 
150 Ibs. to ASA 900 Ibs. Send for Catalog WS 1061. W-K-M 

Division of ACF Industries, Inc., P. O. Box 2117, Houston, Texas. 


*DuPont’s tetrafiuorethylene resin 


When So Much Depends on a Valve... Specify WKM 





W-K-M DIVISION 





ACF INDUSTRIES 





For more data on advertised products, use Readers’ Service Cards, last page 








Repeat purchases- 
best endorsement 
or Polyken 










aN 


INSTALLATION, ~~ INSTALLATION, 
Chester to Bellwood, Va., Boswell’s Tavern to Gum Spring, Va., 


4.5 miles of 6” pipe 26.7 miles of 18” pipe 





Commonwealth Natural Gas makes repeated use of | P 


Officials of Commonwealth Natural Gas Corporatio rec 
of Richmond, Va., were impressed in 1956 with thx Sp 
many advantages of Polyken coating protection. Wit! 

confidence based on the cathodic protection needs o firs 
their Polyken tape-coated 1956 Bellwood line (insé we) 
photo), they put this coating to work two years late spr 
on their Chester to Petersburg, Va., line (12 miles o Ge 
18” pipe). In 1959, more Polyken coating . . . Waverly fre 
to Ivor, Va., (15.8 miles of 12” pipe). And most Di 
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Polyken’ coating on strength of past performance 


recently, the line from Boswell’s Tavern to Gum 
Spring (main illustration). 

It stands to reason that repeated use is founded on O ce n 
first-hand satisfaction and trust. Many discriminating 
companies make Polyken protection their standard 
specification because of its dependable performance. EXPERIENCED IN PROTECTIVE COATINGS 
Get full details on Polyken performance and economy re KENDALL comrany 


from your representative, or write Polyken Sales Polyken Sales Division 
Division, 309 West Jackson Boulevard, Chicago 6, IIl. 
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Yf you 


—_ a 
specia 


problem eee 


we can help you! 








TYPE Hi—20” TO 36” 


TYPE HI-6" to 36° 


The latest development in 
pipe cleaning tools. 


CONSTRUCTION 


These springs extend through the center 
of the unit to blades on the opposite side 
of the unit which gives it a maximum of 
flexibility. The heavy springs on this unit 
help to keep it centered in the pipe sup- 
porting its own weight which will give 
far greater cup life. 


DESIGN 


This unit is ideal for first run on new 
construction, or for extremely corroded 
pipelines. 


PIPELINE 
CLEANERS CO. 


FORT MADISON, IOWA 
PHONE DRake 2-2051 


PROPOSED PIPE LINE CONSTRUCTION 

















For more data on advertised products, use Readers’ Service Cards, last page. 


Here in convenient summary form is Pipe Line 
Industry’s listing of company, line size, length, service, 
location and project status. 


indicates that this item is a new 


* changed since last appearance. 


U.S. 


* Anadarko Production Co., 83 miles, 


12-inch, gas, Spivey -Grabs - Basil 
field to El Dorado, Kan., planned. 


Algonquin Gas Transmission Co., Bos- 


ton, 25 miles, 20-inch; 8 miles, 8-inch, 
gas, and 12,000 hp addition in Massa- 
chusetts, $6 million, FPC Authorization. 


Arkansas Louisiana Gas Company, Shreve- 


port, La., 58 miles, 2-6-inch, gas, 
planned. 


Border Gas Transmission Company, 300 


to 400 miles, gas, gathering, in South 
Texas, $10 million, planned. 


Buckeye Pipe Line Co., New York, 42 


miles, 8-inch, products, Flint to Bay 
City, Mich., $1.7 million, planned. 


California Gas Transmission Company, 


Los Angeles, (subsidiary of Tennessee 
Gas Transmission Company), 292 miles, 
20-34-inch gas, from Mexico-California 
border near Mexicali, to Los Angeles 
and 10,000 hp. to tie into Texas Mex- 
ico-California line, $50 million, before 
FPC and California Public Utilities 


“Sear 
Commission. 


Coastal States Gas Producing Co., Corpus 


Christi, Texas, 60 miles, 10-inch, gas, 
gathering, La Salle and Frio counties, 
Texas, before FPC. 


60 miles, small diameter, gas gather- 
ing line, to tie in with system under 
construction and extend to Pearsall 
County, Texas, planned. 


Coastal Transmission Corp., Houston, 71 


miles, 3 to 10-inch, gas, laterals; 5,500 
hp in stations at Port Lavaca, Texas, 
and Eunice, La., and additional 1,500 
hp at Robstown, Texas, $7.2 million, 
FPC examiner authorization. 


Colorado Interstate Gas Co., Colorado 


Springs, 140 miles, 34-inch, gas, Green 
River, Wyo.,-to-Provo, Utah; 109 miles, 
26-inch, Texas Panhandle to southeast- 
ern Colorado, 136 miles, 34-inch, south- 
eastern Colorado-to-Pueblo, Colo.; 107 
miles, 30-inch, Pueblo-to-Denver, $91 
million, FPC conditional authorization. 


Colorado Oil & Gas Corp., Denver, 400- 


miles, gas, from Gubik field to Fair- 
banks, Alaska, planned. 


Columbia Gulf Transmission Company, 


Houston, 97 miles, 30-inch, loops in 
Kentucky, Tennessee, Mississippi and 
Louisiana; 29 miles, 12-inch lateral in 


Louisiana, $15 million, before FPC. 


Dixie Pipeline Company, Tulsa, 1,000 


miles, LPG, Mont Belvieu, Texas, to 
North Carolina, $35 million, planned. 


entry or that status of this project has 








El Faso Gas Supply Company, E! Paso, 
Texas, 228 miles, 30-inch, gas, main, 
Live Oak to Sutton County, Texas, $30 
million, before FPC. 


El Paso Natural Gas Company, El Paso, 
199 miles, 30-inch, Permian-San Juan 
crossover loop, before FPC. 

17 miles, from Pacific Gas Transmis- 
sion Co. facilities to near Spokane, 


Wash., before FPC. 

34 miles, 20-inch, Puckett to Gold- 
smith, before FPC. 

23 miles, 20-inch, Goldsmith to Eu- 
nice-Plains line, before FPC. 

9 miles, 20-inch, Goldsmith-Plains 
loop, before FPC. 

43,600 hp in new and existing sta- 
tions in Texas, Oklahoma, New Mexico 
and Utah, before FPC. 

400 miles, 34-inch, Salt Lake City, 
Utah, to California border, FPC condi- 
tional authorization. 












35 miles, 8-inch, gas, to deliver 
gas to Southern Union Gas Com- 
pany in Dallas, $1 million, befor 
FPC. 

Equitable Gas Company, Pittsburgh, Pa., 
31 miles, 16-inch, and 26 miles, 20-inch, 
in West Virginia and Pennsylvania, $5 
million, before FPC. 











Hope Natural Gas Company, Clarksburg, 
W. Va., 20 miles, 20-inch, gas, in Lewis, 
Ritchie and Pleasants counties, W. Va., 
$2 million, FPC authorization. 


Houston Texas Gas & Oil Corp., St 
Petersburg, Fla., 235 miles, 2 to 6-inch, 
gas, laterals; 20,000 hp in five new sta- 
tions; $16 million, FPC examiner au- 
thorization. 










Kansas-Nebraska Natural Gas Company, 
Hastings, Neb., 165 miles, 2-8-inch 
gas, extension from Alliance, Neb., t 
Chadron, Crawford, Hemingford, Hay 
Springs, Gordon and Rushville, Neb 
before FPC. 

45 miles, 2-3-inch, gas, in Kansas 
approved by Kansas Corporation Com- 
mission. 

2,000 hp addition at Scott City, Kan. 
FPC approval authorization. 

2,500 hp addition at Holcomb, Kan 
before FPC. 


Lone Star Gas Company, Dallas, 47 miles 
gathering lines in Palo Pinto, Erath and 
Stephens counties, Texas, planned. 


















Long Island Pipeline Company, New 
York, 75 miles, 20-inch, products, Lin- 
den, N. J., to Long Island, N. Y., $3¢ 
million, planned. 

Lo-Vaca Gathering Co., 230 miles, 6-20- 


inch, gas, gathering, Live Oak to La- 
vaca County, Texas, planned. 


Continued on Page 84 
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Photo courtesy of Coast Paint & Lacquer Company, Houston 


VERSAMID?Epo 


xy internal coatings 


promise important boost in pipeline pay-off 


Protection of pipeline interiors on test lines of 
several major companies has established the use 
of thin film coatings as a sound investment. In 
addition to yard-coating of new pipe shown here, 
field application in pipelines already in service 
has proven quite practical . . . using compressed 
air driven “‘pigs.”’ 

Not only do these coatings reduce maintenance 
and repair costs, their unusual corrosion resist- 
ance eliminates contamination of “‘freight”’ being 
transported. In oil lines, the coating also re- 
duces paraffin deposition. 


General Mills Versamid-epoxy resins are used to 


produce coatings that adhere tenaciously to the 
pipe ...even badly corroded lines, when cleaned 
of loose surface scale. Versamid resins are non- 
toxic . . . safe to handle without precautions. 


A major side-line benefit is the increased through- 
put on coated lines. . 
per-minute . . . with reduced line pressure. The 
tough yet flexible and resilient Versamid-epoxy 
coatings also resist abrasion to boost pipeline 
life. For complete details on the money-making 
possibilities with Versamid-based internal pipe- 
line coatings, call your General Mills Chemical 
man, or write direct to: 


. up to 8% more gallons- 


CREATIVE CHEMISTRY FROM GENERAL MILLS SERVES INDUSTRY WORLD WIDE 


CHEMICALS 


CHEMICAL DIVISION, Kankakee, Illinois and Tlainepantia, Mexico 


Versamid® Polyamide Resins « GenEpoxy® Epoxy Resins « Genamid® Epoxy Curing Agents « Fatty Nitrogen Chemicals * Deriphat® Amphoteric Surfactants « Steroids 
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PROPOSED CONSTRUCTION 


continued 





Matador Pipe Line Corp., Denver 175 
miles, crude, from Bottineau, Burke and 
Renville counties, N. D., to Cromer, 
Man., Canada, $4 million, proposed. 


Michigan Wisconsin Pipe Line Company, 
Detroit, 88 miles, gas, 3,000 hp, take 
gas from Northern Natural at Janesville, 
Wis., before FPC. 


Mid-America Pipe Line Co., 405 miles, 
10-inch, LPG, Superior, Wis., to Chi- 
cago, $12 million, considered. 

106 miles, 6-inch, LPG, extension 
from Whiting to Ogden, Iowa, planned 
for 1961. 

100 miles, LPG, extension from Og- 
den City, to Charles City, Iowa, planned 
for 1962. 


Monterey Gas Transmission Company, 
Houston, 216 miles, 30-inch, gas, Clear 
Lake, Texas, to Alexandria, La., 
planned. 


Mountain Fuel Supply Co., Salt Lake 
City, 103-mile, 20-inch, gas Uintah 
Basin to Clear Creek, Carbon 


i County, Utah, before Utah Public 


Service Commission. 


Natural Gas Pipeline Company, Chicago, 
285 miles, 30-inch; 60 miles, 36-inch 
and 22 miles, 8-inch, gas, and 64,200 
hp, in Illinois, Texas, Arkansas, Kansas, 
Nebraska, Iowa and Missouri, $52 mil- 
lion, before FPC. 


New Haven Pipeline, Inc., products line, 
New Haven, Conn. to Springfield, 
Mass., $2.5 million, planned. 


Niagara Mohawk Power Corp., 122 miles, 
12-inch, Watertown and Massena, N. Y., 
contract let to Fulghum Contracting 
Corporation pending FPC approval. 


Northern Natural Gas Company, Omaha, 
50 miles, gas line, 2,000 hp, before FPC. 
99 miles, gas, 4,660 hp, $8.9 million, 
before FPC. 
233 miles, gas, 14,000 hp, to connect 
to Michigan Wisconsin system at Janes- 
ville, Wis., $23 million, before FPC. 


Northern Gas Products Co., (subsidiary of 
Northern Natural Gas Co.), 350 miles, 
8-inch, LPG, Bushton, Kan., to Des 
Moines, Iowa, $12 million, planned. 


Northwestern Refining Co., crude gather- 
ing system, Rival and Lignite fields, 
North Dakota, $625,000, Public Service 


Commission approval. 


Ohio Fuel Gas Co., 59 miles, gas, 4-24- 
inch main lines, in Belmont, Carroll, 
Cuyahoga, Fairfield, Logan, Lorain, 
Marion, Muskingum, Stark and Wayne 
counties, Ohio, $5.1 million, planned. 


Panhandle Eastern Pipe Line Co., Kansas 
City, 305 miles, 30-inch, 40 miles, 26- 
inch, gas, loops, and 43,000 hp, and 
gathering facilities, $60 million, before 
FPC. 

200 miles, 22-24-inch, gas, lateral, 
from Elk City, Okla., to Haven, Kan., 
$15. million, before FPC. 


Phillips Pipe Line Co., Bartlesville, Okla., 
75 miles, main line, 85 miles, gathering 
crude, from Camrick field, Gray, Okla., 
to Phillips, Texas, planned. 


Southern California and Southern Coun- 

ties Gas Cos., Los Angeles, 93 miles, 
34-inch, California-Nevada border to 
Newberry, Calif. 
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St. Lawrence Gas Company, Inc., Og- 
densburg, N. Y., 75 miles, gas, main, 
United States-Canadian border to Og- 
densburg, N. Y., $3.4 million, FPC 


examiner approval. 


SunOlin Chemical Company, Philadelphia, 
6,000 feet, ethylene line, under Dela- 
ware River, Claymont, Penn., to Penns 
Grove, N. J., $2 million, planned. 


Tennessee California Gas Transmission 
Company, (subsidiary of Tennessee Gas 
Transmission Co.), 100 miles, 26-inch, 
gas, gas fields in South Texas to Texas- 
Mexico border near Reynosa, before 


FPC. 


Tennessee Gas Pipeline Co., Houston 191 
miles, 30 and 36-inch loops, in Ohio, 
Pennsylvania and New York, 72 miles 
of gathering lines and 43,600 hp in five 
stations, $46 million before FPC. 

158 miles, 36-inch, gas, loops in Mis- 
sissippi and Louisiana, FPC authoriza- 
tion. 

21 miles, 16-inch, 2 miles, 12-inch, 
gas, Louisiana coast, Vermilion blocks 
46 and 64, $3 million, before FPC. 


50 miles, 10-16-inch, gas, offshore 
Louisiana, FPC authorization. 


Texas Eastern Transmission Corp., Shreve- 
port, La. 

66 miles, 30-inch, gas, loops, between 
Vidor, Texas, and Lambertville, N. J., 
and 33,710 hp in four existing stations, 
$17.5 million, temporary FPC authori- 
zation. 

165 miles, 20-inch, gas, West Mon- 
roe, La., to Kosciusko, Miss.; 128 miles, 
30-inch, loops, between Kosciusko and 
Lambertville, N. J., and 37 miles, later- 
als in New Jersey, 51,000 hp., $55.2 
million, before FPC. 


144 miles, gas, 46,300 hp. $27.8 mil- 
lion, for 1962, before FPC. 


* 


Texas Gas Transmission Corp., Owens- 
boro, Ky., 96 miles, 26-30-inch, gas 
loops, Louisiana, Arkansas, Mississippi, 
Tennessee, Kentucky and Indiana; 50 
miles, 8 and 16-inch extension into Ter- 
rebonne, La., producing area, $16.8 mil- 
lion, before FPC. 


Texas Eastman Co., Longview, 
Texas, 280 miles, 6-inch, products, 
Houston to Longview, planned 


Transcontinental Gas Pipe Line Corpora- 
tion, Houston. 


211 miles, 36-inch, and 69 miles, 30- 
inch, loops and additional 32,040 hp, 
in Texas, Louisiana, Mississippi, Ala- 
bama, Georgia and South Carolina, $52 
million, FPC approval. 

163 miles, 36-inch, gas, loops, in 
Louisiana, Alabama, Mississippi, 
Georgia, North and South Carolina, 
Virginia, Maryland and Pennsylvania, 
10,500 hp, $30 million, before FPC. 

13 miles, 24-inch and 18 miles, 20- 
inch loops, Louisiana, FPC authoriza- 
tion. 14 miles, 16-inch laterals, 1-mile, 
12-inch lateral, Louisiana, $2.1 million, 
FPC authorization. 

29 miles, 20-inch, gas, and 2,500 hp, 
in South Texas to take gas from South 
Texas Natural Gas Gathering Co., $2.4 
million, FPC authorization. 


Trans-Southern Pipeline Corp., Houston, 
1,080 miles, 12-inch, LPG. from Mont 


Belvieu, Texas, to Danville, Va., and 
215-mile spur line from Atlanta to 
Georgia-Florida border, $63 million, 


planned. 





Trunkline Gas Company, Ho 
97 miles, 30-inch, loops, bet 
Longville, La., and Tuscola 


27 miles, supply laterals, and 


6,000 horsepower compressor sta 


before FPC. 
inch, Cow Island to Gulf shore 


24,000 horsepower, $18 million, | » 


authorization. 
* lateral, between Bastian Bay 
Plaquemines Parish, La., $17 
lion, temporary FPC authorization 
217 miles, 30-inch, Lafayette to M 
roe, La., $32 million, temporary FPC 
authorization. 


74 miles, 26-inch, gas, Lon 
to Cow Island, La., 24 miles 


United Gas Pipe Line Co., Sh: 
port, La., 59 miles, 36-inch, 


Valley Gas Transmission, Inc., Houston, 
55 miles, 3 to 8-inch, gas, gathering, 
in Hidalgo, Brooks, Starr and Jim Wells 
counties, Texas, $15 million, before 
FPC. 


West Shore Pipe Line Co., 285 miles, 
10-16-inch, products, East Chicago, Ind.. 
to Green Bay, Wis., $22 million, cor 
tract let to Houston Contracting Co., 
Midwestern Contractors, Contracting 
and Material, Somerville Construction 
Co. and Panama-Williams Corp. 


International 





ACT Oils, Ltd., Montreal, 400 miles, 
crude, Dawson Creek, B. C., to Bella 
Coola, B. C., before B. C. Government 


Ajax Alberta Pipeline Ltd., 28 miles, 10- 
inch, gas, main, Morinville to Westlock, 
Alta., planned. 


Assistencia de Oleodutos du Petrobras, Rio 
de Janeiro, 280 miles, 12-inch, crude, 
Rio de Janeiro to Belo Horizonte, Brazil, 
planned. 


Abu Dhabi Marine Areas Ltd., (British 
Petroleum Co. and Compagnie Fran- 
caise Des Petroles) 20 miles, 18-inch, 
crude, from Umm Shaif offshore oilfield 
to Das Island, Persian Gulf, planned. 


Barnabos Group (Italian Interests), crude 
line from Venice, Italy, to Insbruck, 
Austria, with extension to Munich, Ger- 
many, planned. 


Bituminous Oil Pipeline Co., Calgary, 250 
miles, crude, from Athabasca tar sand 
plant in northeastern Alberta to Ed- 
monton, approved. 


British American Oil Co., Ltd., Toronto 
125 miles, gas, Pincher Creek fields to 
Calgary, Alta., before Alberta Public 
Utilities Board. 


Burmah Oil Co., Ltd., 850 miles, crude, 
20 inch, from Nahorkatiya to Calcutta 
India. Contract let on 250 miles to 
Mannesmann-Saipem. 


Cartier Gas Corp. (St. Maurice Gas, Inc 
and Consumers Gas Co., Toronto), 170 
miles, gas, Montreal to Quebec City, 
planned. 


Consolidated Gathering Systems, Ltd 
Calgary, 198 miles, crude, Sturgeon fiel: 
to Edmonton, planned. 


Foothills Pipe Lines Ltd., 1.300 miles 
LPG, from Alberta-Saskatchewan bor 
der to Chicago, tie-in with Westalt 
Products Pipeline proposed system i 
Alberta, $100 million, before Albert 
Board of Public Utilities Commissioners 
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Gas del Estado, Buenos Aires, 1,050 miles, | 


30-inch, gas, Comodoro Rivadavia field 
to Buenos Aires, $380 million, bids sub- 
nitted for design and construction by 
Texas Eastern Transmission Corp., ENI, 
und an Argentine firm. 


Gas Trunk Line of British Columbia, Van- 
ouver, 250 miles, 30-inch, gas, main, 
Fort Nelson to Taylor, B. C., planned. 


Gases Naturales de Colombia, S.A., 140- 
mile, 10-inch, gas, Cicuco field to Bar- 
anquilla, Colombia, underway. 


Gasversorgung Sueddeutschland, 180 miles, 
gas, Mannheim to Karlsruhe to Kehl 
ind Ulm, $20 million, planned 


Hughenden Pipeline, 125 miles, products, 
Dick Lake gasoline plant to Hughenden 
Region, Alta., planned. 


Hydrocarbons Pipeline, Ltd., Winnipeg, 
Manitoba, 880 miles, 6-8 inch, products, 
from Edmonton to Winnipeg, $35 mil- 
lion, partial authorization. 


Independent Pipe Line Co., 2,019 miles, 
34-36-inch. crude, Edmonton to Mon- 
treal, 23,000 pump horsepower, $395 
million, before Borden Commission. 


Interprovincial Pipe Line Company, 350- 
mile extension from Toronto to Mon- 
treal, looping line from Edmonton to 
Toronto, crude, $240: million, con- 
sidered, products pipe line, Superior, 
Wis., to Chicago, considered. 


90-mile, crude, Hamilton, Ont., 
ts o Buffalo, N. Y., before National 
Energy Board of Canada 


Mid-Continent Pipe Lines, Ltd., 1500- 


mile, 30-inch crude, Edmonton to Chi- | 


cago, planned. 


Naphtha Israel Oil Co., 75 miles, 6-inch, 
gas, Rosh-Zohar field to Ashdod Yam 
on Mediterranean planned. 


National Iranian Oi! Co., 146 miles, 6 
inch, crude, from Azna to Isfahan, Iran, 
$5 million, planned. 


Northern Alberta Pipe Lines, Ltd., Ed- 
monton, Alta., 110 miles, 10-inch, gas, 
main, Lac La Biche to Edmonton, $3 
million, planned. 


Northern Pipe Line Company, 153 miles, 
16-inch, crude, from Regina, Saskatche- 
wan, to Clearbrook, Minn., $10 million, 
planned. 


Oasis Oil Co. of Libya, (Amerada, 
Continental, and Ohio Oijl Co 

= 86 miles, 30-inch, Dahra field to 
Es Sider, Libya; 36 miles, 20-inch, 
Mabruk to point between Es Sider- 
Dahra, contracts let to’ Libyan Engi- 


neering and Construction Co. and Ara- 
bian Bechtel Corp. 


Peace River Oil Pipe Line Co., Ltd., 70- 
mile, crude, Swan Hills to Iosegun Junc- 
tion, approved. 


Petroleos Mexicanos, 4, 6 and 8-inch, prod- 
ucts, Mexico City-Puebla to Cuerna- 
vaca, planned. 

1,240 miles, 34-inch, gas, Reynosa to 
Mexicali, Mexico, $160 million, negoti- 
ating with Tennessee Gas Pipeline Com- 
pany for design and construction of the 
line. 

360 mile, 12-inch, products, Minatitlan 
to Puebla and Mexico City, planned. 

Products, Guadalajara to Tepic, 
planned. 

Products, Aguascalientes to Zacatecas, 
planned. 


Continued on Page 86 
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NOW... .tene:s A 


SETS UP 


COMPRESSORS! 


STRONGER THAN rom 


NEW WAY TO GROUT 


other heavy 
equipment 
too! 


5 TIMES 


/ RESISTS “\ 
OILS AND 
—~A_CHEMICALS! Ame 
> te NON 
SHRINKING! 


CONCRETE! / 


wits CEILCOTE 648 GROUT 


Now you can grout equipment in place. . 
days earlier . . 


THE CEILCOTE COMPANY, INC. 
5040 Ridge Rood . 


10174-CC 


. resume service 
. with Ceilcote 648 Grout! It’s the one grout 
available today that offers all the physical properties required 
for top service performance . plus important savings in 
actual grouting costs and equipment downtime .. . plus 
assured dependability and long life! Formulated exclusively 
by Ceilcote, 648 Grout is non-shrinking . . . completely im- 
pervious to oils . . . resists corrosive attack . . . sets up in 
24-48 hours . . . provides 1,000 psi grout-to-metal bond and 
15,000 psi compressive strength! It provides a lasting high- 
strength foundation that maintains machine alignment and 
prevents damage. Be sure to specify Ceilcote 648 Grout for 
installing compressors, engines, motors, presses, mills, tur- 
bines and other equipment in severe continuous service. 


WRITE TODAY FOR COMPLETE INFORMATION OR CALL YOUR CEILCOTE REPRESENTATIVE 


ALABAMA: BIRMINGHAM LY. 2-7201. CALIFOR 
NIA: OAKLAND TE. 2-0103, SANTA ANA P.O 
BOX 625. COLORADO: DENVER GL. 5-365! 
WASHINGTON, D.C. OL. 6-432) FLORIDA 
CORAL GABLES MO. 5-1965. ILLINOIS: CHI 
CAGO AN. 3-188)! INDIANA: EVANSVILLE 
HA 3-3597. MASSACHUSETTS: SPRINGFIELD 
RE. 6-5203. MICHIGAN: DETROIT UN. 4-6871 
MISSOURI: KANSAS CITY MI. 9-1312. NEW 
JERSEY: PRINCETON WA. 1-6969. NEW YORK 
NEW YORK CO 7-0276 ROCHESTER GR 
3-5918. N. CAROLINA: CHARLOTTE JA. 3-8784 
OHIO: CINCINNAT! El 1-5765, CLEVELAND 
Cleveland 9, Ohio ER. 1-4558. PENNSYLVANIA: PHILADELPHIA 
Ki. 5-0720, PITTSBURGH AT. 1-8500. TENNES- 
SEE: KNOXVILLE 2-5770. TEXAS: HOUSTON 
JA 2-1606 WASHINGTON SEATTLE SU, 
3-9200. CANADA: OTTAWA CE. 3-7785. 
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RIZONS... 


The workof Burden in the North 
American Pipe Line System Construc- 
tion field is well known. With the 
broadening of the world petroleum and 
gas industry Burden has been actively 
engaged in work abroad and is now in 
position to contract for work anywhere. 


0. R. BURDEN CONSTRUCTION CORP. 
PIPELINE CONSTRUCTION AND RECONDITIONING 


THRILLING REFINERY, CHEMICAL PLANT AND MIS- 
SILE BASE CONSTRUCTION THROUGH WHOLLY- 
OWNED OR AFFILIATED COMPANIES. 


P. 0. BOX 5216/TEmple 8-3378/ TULSA, OKLAHOMA 
CABLE: ORB 


Look At The Many Cost- 
Cutting Jobs These 
Versatile Products Can Do 





WELDING SLEEVES 
The easy, economical way to achieve 
an all-welded line . . . well-made for 
good fit . . . available for collars, 
regular or dresser couplings. 
HALFSOLES 
The sure, economical way to repair 
or reinforce a line without costly shut- 
downs...use as a cradle for above- 
ground lines, or a drain tile trough. 
Concrete Pipeline Posts... 
The strongest post made . . . guar- 
anteed against shipping damage. 
Write today for free 16 pg. catalog 


Mllan Edwards, Pu. 


the nation’s oldest manufacturer 
| of concrete river weights 





P.O. BOX 7218 — TULSA, OKLA. 
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PROPOSED CONSTRUCTION 


continued 





6-inch, products, Guaymas to Ciudad 
Obregon, considered. 


8-inch products, Guaymas to Hermo- 
sillo, considered. 


8-inch, gas, Tierra Blanca to Vera- 


cruz. 
as, Ciudad Carmen to Ciudad 
Pemex. 

8-inch, crude Comalcalco to Mina- 
titlan. 

Crude, Minatitlan to Salina Cruz, 
contingent on proposed refinery on Pa- 
cific Coast. 

149 miles, 10-inch, products, Ciudad 


Pemex to Minatitlan, planned. 


181 miles, 4-inch, products, 
City to Salamanca, planned. 


Mexico 


Pipelines of Puerto Rico, Inc., 95 miles, 
8-inch, products, Penuelas to San Juan, 
Puerto Rico, approved. 


| Provincial Pipe Lines, Ltd., 700 miles, 

|  3-16-inch, hydrocarbon line gathering 

system in Alberta, $25 million, before 
Alberta Oil and Gas Conservation 
Board. 


Qatar Petroleum Company, Qatar, 60 
miles, 6-10-inch, gas, Dukhan to Doha, 
Qatar, contract let to’ Mothercat Co., 
Ltd. 


Quebec Gas Transmission Lines, Inc., 
300 miles, gas, main, Quebec 
planned. 


Montreal, 
to Montreal, 



















Q.: 


INC. 


& 


EU 
®B r > 
COMPANY 


PIPELINE CONSTRUCTION 
FABRICATION 


MAINTENANCE 
FREMONT, 
NEBR. 





Rangeland Pipe Line Company Lim)icd, 
111 miles, 8-inch, crude, southeas:-rp 
Alberta to Calgary, $3 million, planned. 


Saskatchewan Power Corp., 179 miles, 
4-6-8-inch, gas, planned. 
Societa Nazionale Metanodotti, 
miles, 18-inch, crude, Gen 
* Milan-Cremona-Torino, Italy 
Aigle, Switzerland, with exte: 
to Karlsruhe and Munich, Gern 


contract let on Italian portion to Saiper m. 


Societe du Pipe Line Sud-European, Paris, 
432 miles, 34-inch, crude, port of La- 
vera to Strasbourg, with lateral extend 
ing 40 miles to Karlsruhe, Germany, 
approved by French cabinet. 


Soc. Siciliana Metanadotti, gas line from 
Hassi R’Mel field in Algeria through 
Tunisia, across Mediterranean to Sicily 
and into Italy, considered. 


Standard-Vacuum Oil Company, 60 miles, 
8-inch, gas, main, in South Sumatra, 
considered. 


Ste. d-Etudes de Pipeline Intercontinetaux, 
Paris, 1,400 miles, 30-40-inch, gas, 
from Hassi R’Mel field in central Al- 
geria across Mediterranean, through 
Spain, France and into West Germany, 
considered, Fish International Corpora- 
tion making engineering and feasibility 
studies. 


Sui Gas Transmission Co., Multan, Pun- 
jab, India, 145 miles, 8-inch, gas, from 
Sylhet to Dacca, East Pakistan, $9 mil- 
lion, considered. 

130 miles, 16-inch, gas, 
Multan to Lyallpur, planned. 


main 









Phone PA 1.1603 
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Syrian Pipeline, Damascus, 500 miles, 
rude, from Karshuk field, Syria, to 
Mediterranean, planned. 

300 miles, products, from Homs to 
ank farms in Damascus, Aleppo and 
Latakia, planned. 


Trans-Prairie Pipelines, Ltd., Edmonton, 
-rude line, from Weyburn field to Re- 
gina-Moose Jaw areas, $5 million, con- 
sidered. 


Trunk Pipelines Ltd., London, 70 miles, 
products, Canvey Island to Denham, 
Buckinghamshire, bill before Parliament. 
Extension of line from Denham to Bir- 
mingham, planned. 


Westalta Products Pipeline Ltd., 900 
miles, LPG, from Northern Alberta to 


Saskatchewan border, to deliver hydro- | 


carbons to Foothills Pipe Lines, $40 


million, before Alberta Board of Public | 


Utilities Commissioners. 


Williams-McWilliams Industries, Inc., New 
York, 441 miles, 6-inch, crude, Villa 
Montes, Bolivia, to Villa Hayes, Para- 
guay, considered. 


Westcoast Transmission Co., 505 


miles, 12-inch, crude, Taylor to | 
* Kamloops, B.C., $30 million, con- 


tracts let to Dutton-Williams 


Brothers Limited and Canadian Bechtel | 


Limited. 


FPC Grants Tennessee 
Temporary Authorization 


Temporary authorization was 
sranted to Tennessee Gas Transmis- 
sion Company for construction of 
facilities to take gas from Vermilion 
Parish and offshore Louisiana. 

Tennessee plans to lay 33 miles of 
pipe line and appurtenant facilities 
at a cost of about $3.4 million. The 
line would enable TGT to take about 
182.5 billion cubic feet of gas for 
its system. Gas will come from Lac- 
Blanc field Vermilion Parish, and 
West Cameron Block 68 and Grand 
Isle Block 47. 


Westcoast Subsidiary 
Plans 67-Mile System 


Saratoga Processing Company 


Limited, a subsidiary of Westcoast 
l'ransmission Company, plans to con- 
struct a 6/7-mile gas gathering system 
1 Savanna Creek field in Alberta. 
he company will deliver 50 Mef of 
as daily to the Alberta-California 
pipe line under construction. 
Canadian Betchel Limited will 
handle engineering, and construction 


n the line which will consist of 43 


miles of 16-inch and 24 miles of 


-10-inch. 
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automatically normalizes current in 
DC teleprinter signal loops 
eliminates metering and manual adjustments 
e effects savings in maintenance costs 
« may be used on polar or neutral DC circuits 
« requires no supplemental power supply 


TRANSISTORIZED LOOP CURRENT CONTROL 


Type 238: Model 1, for 60 ma DC loops; 
Model 2, for 20 ma DC loops 





Pace-Setters in Quality Communication Equipment 


7 yy” oRTHERN RADIO COMPANY. ine. 


147 WEST 22nd ST.. NEW YORK 11, NEW YORK 
n Cdnada: Northern Redio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, Ottawa, Ontario 


WRITE ON YOUR LETTERHEAD TO DEPT. PI.-6 


FILTRATION ' 
PROBLEMS? 
PRODUCTION 


OVER A QUARTER 
OF A CENTURY OF 


INTERRUPTED? EXPERIENCE... is yours 


iF YOU FILTER i for the asking, regardless of 
e@ LUBE OIL t size or nature of your filtra- 
@ FUEL OIL tion problem. 
@ HYDRAULIC FLUIDS i 
@ COMPRESSED AIR OR 

GAS H 


and you are not getting the results 
you want; why not write us about 
your problems? 


WRITE FOR ANY ONE OR 
ALL THE INFORMATIVE PUB- 
LICATIONS LISTED BELOW. 


THE BRIGGS FILTRATION COMPANY 
DEPT. 384 WASHINGTON 16, D. C. 


Please send me, 
| without obligation, 
Tt, | RN e the literature 
: pre: checked below. 
TANK TRUCK MANUAL 


OIL COMPRESSED AIR FOLDER 


FILTER/SEPARATORS a, 


CC 





Company 
Address 
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Masoneilan Controls 


Masoneilan 10000 Series Control Valves at Pipeline Pumping Station. 





Pasa ae 








Masoneilan Butterfly Valves, equipped 
with pneumatic positioner, installed 
here on gas pipeline auxiliaries. 


4 
Y &* 


Dit we. ' 
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DEPENDABLE PERFORMANCE 


FOR PROFITABLE OPERATION 


On major pipelines, old and new, all over the world, 
Masoneilan controls are demonstrating the kind of accu- 
rate, reliable performance necessary for profitable oper- 
ations. Transmitters, controllers and control valves are 
designed with inherent versatility which permits standard 
products to be adapted to your special needs with result- 


ant cost savings. Low maintenance requirements effect 





further economies. 
For product data and engineering cooperation, call a 


Mason-Neilan representative or write direct. 


’ ing 


oS Sa 
_ 


“ 


~ 















These Masoneilan Control Valves provide flexibility Masoneilan Percentage Piston Control Valves with Masoneilan 60000 Series instruments ore 
in obtaining desired pressure differential in friction Series 2800 Controllers. vsed to control pressure cat Compressor 
tube bundles at a Pipeline Station. Stations for gas pipelines. 


Products that Work for Your Profit | 
Niason-NeEILAN 


Division of Worthington Corporation 
61 NAHATAN STREET, NORWOOD, MASS., U.S.A. 
Sales Offices or Distributors in Principal Cities in United States and Abroad 
In Canada: Worthington (Canada) Ltd., Mason-Neilan Division 





ani? 
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Canada to Buffalo, N.Y., 
Crude Pipe Line Planned 

Plans for a 90-mile crude line from 
Hamilton, Ont., to Buffalo, N.Y. 
have been filed with the Canadian 
National Energy Board by Inter- 
provincial Pipe Line Company. 

Construction of such also depends 
upon the 
in Washington on import studies. In- 


result of current hearings 


terprovincial’s line would serve Ash- 
land Oil & Refinine Co.’s 30,000 
barrel capacity refinery with the 
possibility of adding Mobil Oil Com- 
pany s 31,000-barrel refinery. 


Coastal States Lets 
Contract to Adair 


Adair Pipeline Company has been 
awarded a contract by Coastal States 
Gas Producing Company for 32 miles 
of 10-20-inch 

The line will run from near Heb- 


to Zapata, 


gas lines in Texas. 


bronville ‘Texas. 
Ecuador Pipe Line 
Under Construction 

Construction is underway on a 210- 
mile products pipe line Ecuador from 
the port of Duran to Quito. Initial 
capacity will be 5,000 barrels per 
day. 


Northern Natural Lets 
Contract on 200 Miles 


Northern Natural Gas Company 
has awarded contract for construc- 
tion of 200 miles of 20 and 26-inch 
gas lines in Michigan and Wisconsin. 

Northern’s work includes 120 miles 
in Iowa which was awarded to R. H. 
and 82 miles of 
20-inch in Wisconsin which will be 


Fulton & Company, 


laid by Panama, Inc. 
© otitis. 


ON THE 


Humble-Interstate Merger 


Plans have been announced for the 
Com- 
pany and Interstate Oil Pipe Line 


merger of Humble Pipe Line 


Company, subsidiary of Standard Oil 
New Jersey 

Humble Oil will be owner of all 
stock of the new pipe line company 


Company 


with headquarters in Houston. Inter- 
Phelan H. Hunter 
will become president and W. S. 
Spangler, president of Humble Pipe 
Line, will be executive vice president. 


state’s president, 


The new company would | 
about 12,500 miles of lines serving 
areas in five states. In daily thru 
capacity, the system would be 
largest in the nation with about 
million barrels per day capacity. 


Americans to Visit Russia 

Eight United States gas experts 
visit the Soviet Union for a mor 
beginning July 2. A visit by Russ 
representatives for May had b 
postponed and will be conducted lat 
probably in September. 

The visits will be the first unde: 
1959 agreement providing for sci¢ 
tific and cultural exchanges. 

Americans making the trip will 
clude Baxter D. Goodrich, senior vic: 
president, Texas Eastern Transmissior 
William R. Connole, Washing- 
ton attorney and former FPC Cor 
missioner: E. H. Smoker, 
United Gas Improvement Compan 
Henry A. Eddins, president, Okla- 
homa Natural Gas Co.: Fred W. Bat- 
Natural Gas 
Phillips Petroleum Co 
Kraemer, vice 


Corp. ; 


president 


ten, vice president, 
Department, 
Paul W. 


Minneapolis Gas Co.: 


president 
and Samuel | 
Cunningham, senior research engi- 


neer, AGA. 








SAVING TIME... SAVES MONEY — SAVE BOTH WITH.. 
SUPERVISORY MOBILITY 


CATHODIC PROTECTION 


LINE SCOUTING 


COST 
CUTTING 
‘COPTER 


SURVEY 


LAFAYETTE, 


i ; , 





BOX T 


PETROLEUM HELICOPTERS 


NEW ORLEANS, 
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STROM BE RG-CARLSON'’ 
COMMUNICATIONS 


The Stromberg-Carlson® approach to pipeline communication is practical, 
factual and sound. In the field of communications Stromberg-Carlson tele- 
phone experience dates back to 1894. Specialists are ready to sit down with 
your communication people in a practical “Pipedreaming” session to design 
a new system or revitalize an existing one for greater efficiency. 

Using the “systems” approach, they can help you utilize the latest tech- 
niques and equipment to handle voice or data efficiently and at a cost no 
greater than buying “bits and pieces.” 

Design Analysis: Stromberg-Carlson product engineers can assist your own 
staff in creating the best and most economical system to meet your needs. 
Experience: We are communication specialists, backed by over a half-century 
of serving the Independent telephone companies of America. 

Product Quality: Rigid control of all manufacturing operations is your assur- 
ance that what we make is built to “telephone standards.” 

Product Research: A continuing program of research and product develop- 
ment to exploit the latest techniques of the communication art. 

Modern Manufacturing: One of the most efficient manufacturing facilities in 
the country staffed by experienced craftsmen using the most modern machines. 

To initiate a “Pipedreaming” session, at no cost to you, call or write to... 
Industrial Sales, Telecommunication Division, 127 Carlson Road, Rochester 3, 


New York. HUbbard 2-2200. 
GINMIND 


GENERAL DYNAMICS | ELECTRONICS 
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316 
STAINLESS 
STEEL 


Welded 


BOURDON TUBE 


Incorporated 
In This New Series 


of 
MERCOID 
PRESSURE 
CONTROLS 





SERIES D-41, 243, 541 


316 stainless steel Bourdon tube 
and pressure connection. All 
parts in contact with pressure 
media are of 316 stainless steel. 
Has outside adjustments. Visi- 
ble calibrated dial, and hermet- 
ically sealed mercury contact. 
Internal mechanism is nickel 
plated. 


Available in operating ranges 
from 30” vac.-75 psig. up to 
100-1000 psig., with varying dif- 
ferentials and electrical capac- 
ities to meet your application. 


Three case styles: General Pur- 
pose NEMA 1; Weather-Proof 
NEMA 1A, 2, 3, 4; Explosion- 
Proof Class 1 Group C, & D; 
Class 2 Group E, F, G, NEMA 7, 
9, 9A. 


WRITE FOR BULLETIN 019 


THE MERCOID CORPORATION 


4209 BELMONT AVE., 
CHICAGO 41, ILL. 
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German Representatives Visit U.S. Installations 


C. S. Stackpole, second from left, managing director of the American Gas Association, 
was a host to German gas industry representatives during the visitors two-week inspec- 
tion tour of the United States pipe line and utility companies. The foreign inspectors 
investigated economic and technical aspects of the natural gas industry. Pictured, from 
left to right, are Jurgen Stech, director, Technischen Werke der Stadt Stuttgart; Stack- 
pole; Dr. Heinrich Kaun, general director of Technischen Werke der Stadt Stuttgart 
and past president of Union of German Gas and Water Works, and Dr. J. P. Kazickas, 
foreign director, Saljoan Coal & Coke Corp., New York City. 





Algonquin Gas Transmission Company 
has named Robert J. Dunbar vice presi- 
dent. He has been with the company since 
1952. Dunbar served as measurement su- 
perintendent, pipe line superintendent and 
general superintendent. Prior to joining 
Algonquin, he had bee n assistant chief en- 
gineer of Commonwealth Natural Gas 
Corporation. 


E. O. N. Williams has been elected presi- 
dent of the Liquefied Petroleum Gas As- 
sociation. After serving one year as first 
vice president, he succeeds R. J. Munzer. 
Williams is president of Bottled Gas Corp., 
and a director of Commonwealth Natural 
Gas Corp. 


W. A. Schuette, president of Petrolane- 
Hausgas Inc., was named first vice presi- 
dent. John A. Storm, Sinclair Oil & Gas 
Company, is second vice president and 
Norman A. Evans, Pressed Steel Tank Co., 
was named treasurer 


Alex Carameros, El Paso Natural Gas 
Company, has been named chairman of 
the operations committee of the gas tur- 
bine power division of the American So- 
ciety of Mechanical Engineers. El Paso’s 
safety director, Tom J. O’Donnell, has 
been selected chairman of the accident 
prevention committee of the Pacific Coast 
Gas Association for 1961. 


L. R. Johnston has been named labor 
relations advisor in Gulf Oil Corporation’s 


For more data on advertised products, use Readers’ Service Cards, last page 


Domestic Employe Relations Department 
at Houston. He will advise the company’s 
operating elements on labor relations mz 
ters. Since 1959, he has been serving 
director of the labor relations and benefit 
divisions at Gulf’s Port Arthur refinery 


Arkansas Louisiana Gas Company ar 
MidSouth Gas Co. plan a merger in whi 
Arkla would absorb MidSouth. Stockhol 
ers of MidSouth would receive one shai 
of Arkla common stock for two shares « 
MidSouth. The merge: 
proval by stockholders and _ regulator 


aegencies 


is subject to a} 


Natural Gas Pipeline Company o 
America has named R. E. Hayes gene 
superintendent, and J. W. Allen assistar 
general superintendent of the Data Pro 
essing and Disbursements Division. M. M 
Saidikowski has been appointed gener 
superintendent, Accounting Division. Bot 
are newly-created divisions. 

William C. Keefe has been named vii 
president and secretary of Panhandle East 
ern Pipe Line Company and its subsidiary 
Trunkline Gas Company. Keefe joine: 
Panhandle Eastern in 1950, and was namec 
secretary in 1956. 


Stone & Webster Engineering Corpora 
tion has elected three new vice presidents 
C. G. Davis, a construction manager; T. A 
Fearnside, manager of engineering, anc 
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F. R. Stevens, labor relations consultant 
und former personnel manager will fill the 
posts 

' Davis has been with the company since 
1937. Fearnside joined the firm in 1940, 
ind Stevens has been associated with Stone 
& Webster since 1941. 


Fred Zapffe has joined Foor Engineering 
Company as chief engineer. He had been 
with Lone Star Gas Company for 21 years. 
At Lone Star he had been in charge of 
design of compressor and gas processing 

ilities. He will continue his design ac- 

ities in his new capacity. 


At its board of directors meeting, Trans- 
Canada Pipe Lines Limited named Presi- 
lent James W. Kerr chairman of the 
board. Other appointments include election 
of Hon. Wilfred Gagnon, C.B.E. of Mon- 
treal, W. P. Scott of 
Toronto, and Smiley 
Raborn, Jr., Calgary 
as directors 

George W. Woods 
was appointed vice 
president and _treas- 
urer, and Donald G. 
Clark was named vice 
president, sales. 

Kerr has been presi- 
dent of the company 
since 1958. Gagnon is 


James W. Kerr 
of Dow Brewery Limited. Scott is chair- 
man of Wood, Gundy & Company Limited, 
ind Raborn is executive vice president and 


managing director of Canadian Delhi Oil 


chairman of the board 


Limited. Woods has been with the com- 
pany since 1959. Clark joined Trans-Can- 
la in 1960 


Shell Pipe Line Corporation employes 
have been awarded first place award in 
the National Safety Council Contest for 
1960 Oil and Gas Pipe Lins Group “A”. 
It had the least number of disabling in- 
iries per million man-hours worked. It’s 
the second successive yeal Shell took the 
honors. Shell had 1,150 employes in 13 
states who worked 2.425.525 man-hours in 
1960 with 3 disabling injuries. 


John A. Ferguson, who has been execu- 
tive director of the Natural Gas Associa- 
tion of America since 1944, retired to be- 
ome consultant to the board of directors 
ind assistant to the president. There will 
be no successor for executive directo 

Lawrence H. Gall, general counsel. will 

sume duties of acting executive director. 


The American Gas Association named 
Philip B. Sheehan manager of its newly- 
rganized National Speakers Bureau. For- 
merly he was assistant to the director of 
PAR, the AGA promotion, advertising and 
research program. The Speakers Bureau is 

part of PAR public information 

Before joining the AGA in 1960, Shee- 
in had been coordinator of advertising 
id promotion with Caloric Appliance Cor- 
poration. 


Officers and directors of West Shore 
Pipe Line Company have been announced 
P. H. Hunter, Interstate Oil Pipe Line 
Company was named president; W. F. 
Schoenthaler, Shell Oil Company, was 

ected vice president, and Fred F. Stein- 
xraber of Pure Oil Company, was made 
ice president. A. C. Hutcheson, Pure Oil 
Company, is secretary and R. F. Sturgis, 

r., Pure Oil Company becomes treasure 
\ssistant secretaries include S. T. Noell of 
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For Reliable On-Time Delivery 


and Guaranteed Performance 





— there is no substitute for 
experienced men working with 
the most modern machines and 
equipment. IRISH has them! 





PIPE COATING APPLICATION 


Permanent and Portable Plants 

















This book is designed as a practi- 
cal field manual. It provides work- 
able methods that can save you 
valuable time and effort in obtaining 
interpretive field data. 

Contents (Condensed). Soil Re- 
sistivity Surveys, Pipe-to-Soil Poten- 
tials, Line Currents, Current Re- 
quirement Surveys, Rectifier System 
for Coated Lines, Ground Bed Design 
and Installation, Magnesium Anodes 





Send for your FREE copy of 
the New Petroleum Book Catalog 
which describes the nature and 
contents of many books pertaining 
to the Petroleum Industry. 











The most practical on-the-job 
manual for men concerned with 
pipe line corrosion. 


Pipe Line Corrosion 


and 


Cathodic Protection 


By MARSHALL E. PARKER 


on Coated Lines, Hot Spot Detec- 
tion, Stray Current Electrolysis, In- 
terference in Cathodic Protection, 
Operation and Maintenance, Coating 
Inspection and Testing. 

Appendices cover: Fundamentals of 
Underground Corrosion, Basic Prin- 
ciples of Cathodic Protection. Plus 

. tables and properties of metals, 
attenuation equations and index. 
108 pages, illustrated... .Price $3.00 


ADDRESS: 


Book Department 
GULF PUBLISHING COMPANY 


P. O. BOX 2608 
HOUSTON 1, TEXAS 








For more data on advertised products, use Readers’ Service Cards, last page 
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Beat time schedules and 
cut pipeline anchoring costs 
about 85 percent 


Get faster installation with less labor using the 


CHANCE FIELD SERVICE PLAN 


Costs drop about 85% compared to counter weighting when 
you use Chance Screw Anchors and tie-down brackets. You 
can have the whole job engineered, supervised, and tested 
by Chance technicians. This cuts installation time and 
material handling ... makes certain that anchoring is ad- 
equate for every foot of pipeline. 


Here’s one part of the job you can leave to Chance! We'll 
test the soil... recommend where anchors should be used, 
sizes needed, proper anchoring depth. We'll supply spe- 
cial installation equipment, and the services of a super- 
visor to help your installation crews, for a reasonable fee. 


A 7 


Call or write for complete information 


Petroleum Equipment Engineering fr A bs CHANCE C0 
and Services Division of Ge . . . Houston 2, Texas 


1311 Potk Ave. Phone CApital 8-2777 
INTERNATIONAL DIVISION ¢ CENTRALIA, MO., U.S.A. 





CO61-16 
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Pure and L. V. Dennis of Interstat 
C. M. Wright, Shell Oil, becomes assist 
secretary and assistant treasure: 
Frank R. Clark, Jr., of Interstate O 
assistant secretary and assistant treas 
Directors include C. H. Albitz, R. L. 
Grogan, Hunter, S. L. Jackson, W. L. 
Kygar, Ben D. Leuty, Jack H. Rice, W. | 
Schoenthaler, Steingraber, and L. H. Trix 


A. S. Munneke has been promoted 
electrical and communications super 
for Service Pipe Line Company. Form: 
district superintendent on special ass 
ment in the Tulsa office, he succeeds John 
Holder who recently retired 


Trunkline Gas Company’s person: 
rector, W. C. Fleming, Jr., was nar 
chairman of the Southern Gas Associati 
Employe Relations Section at the an: 
SGA convention in New Orleans 
month. 

He will be in charge of a series of 1 
table conferences to be held during 
year. He also will be in charge of the s« 
tion’s program at the 1962 conventior 
Houston 


Walter S. Hallanan, chairman of 
National Petroleum Council, has appoint: 
23 prominent oil and gas representatives 
to membership on the Council’s Co 
mittee on Oil and Transportat 
Facilities 

Monroe E. Spaght, president of Shell 
Oil Company has agreed to accept cha 
manship and Earl E. Ellerbrake, Office of 
Oil and Gas, U.S. Department of the 
Interior, has been named Government ( 
Chairman by Stewart L. Udall, Secretary 


Gas 


of the Interior and Co-Chairman of 
NPC. 
The transportation committee wil 


dertake a study to determine the pet 
leum and gas transportation i 
of January 1961. 

Hallanan’s appointees include: Munger 
T. Ball, president, Sabine Transportation 
Company, Inc.; Jacob Blaustein, president 
American Trading and Production Corp.; 
E. D. Brockett, president, Gulf Oil Corp.: 
Orville S. Carpenter, president, Texas 
Eastern Transmission Corp.; James Comer- 
ford, chairman of the board, Consolidated 
Natural Gas Co.; George R. Copeland, 
president, Algonquin Gas Transmission 
Co.; Morgan J. Davis, president, Humble 
Oil and Refining Company; B. C. Graves, 
chairman of the board, Union Tank Car 
Company; B. I. Graves, B. I. Graves 
Associates; W. Alton Jones, chairman 
the executive committee, Cities Service 
Company; Paul Kayser, chairman of tl 
board, El Paso Natural Gas Company; 
Albert L. Nickerson, president, Socony 
Mobil Oil Company, Inc.; S. F. Niness, 
president, Leaman Transportation Com- 
pany, Inc.; Ed Parkes, president, United 
Gas Corp.; J. R. Parten, Houston; Charles 
E. Spahr; president, The Standard Oil 
Company (Ohio); P. C. Spencer, Chai 
man of the board, Sinclair Oil Corp.; John 
E. Swearingen, president Standard Oil 
Company (Indiana), and George 5S. 
Young, chairman of the board, The Co- 
lumbia Gas System, Inc. 

Vincent M. Brown, assistant secretary- 
Treasurer of the National Petroleum 
Council will ‘tary of tlh 
committee 


Capacities 


serve as sec} 


W. D. Walser was promoted to seni 
vice president and James E. Ivins become 
vice president for Tennessee Gas Trans 
mission Company. Walter Fawcett, Gilber 


PIPE LINE INDUSTRY @ JUNE 196 




















JUN 









‘... growth through leadership” 


The knight has long been a symbol of leadership. The Majestic knight 
is the symbol of an established leader in the field of pipeline construction 


Majestic has the men, the machines and the methods for leadership in 
all phases of pipeline construction from the most remote fields direct 
to the consumer. 


Pipelines are built better, Majestically 


WMWajestic 


contractors inc. 


Head Office: 1902 Tennessee Building, Houston 








SAVE TIME--MONEY--EQUIP MENT 


Rent the exclusive CROSE-PERRAULT PNEUMATIC-TIRED LOWERING-IN CRADLE 


Crose-Perrault’s Pneumatic-Tired Lowering-in Cradle consists of an 
adjustable frame with rubber guide rollers and large pneumatic con- 
@ ELIMINATES NEED FOR i c . : : : 
veyor rollers. Coated and wrapped pipe is gently guided into the 
EXTRA SIDE-BOOM TRACTOR . f ‘ . 
ditch while the tractor moves steadily along the line. 
@ ELIMINATES “LEAPFROGGING” Permits one tractor to make continuous progress lowering pipe into 
the ditch. Saves the time lost in tractor maneuvering when two trac- 
© SPEEDS OPERATION tors must move around each other, unhooking and hooking up in 
order to move down the line. One tractor, making continuous progress 
along the ditch, can cover as much as three times the line as the two 
tractor ‘‘leapfrogging’’ method of lowering in. Available for three 
groups of pipe diameters: 4” to 12”, 12” to 24”, and 20” to 36”. 
For more detailed information, write today. 


Crose_— | 
Perrault | 
EQUIPMENT! CORP 


2765 Dawson Rood @ Phone WEbster 6-217! © Tulsa, 
Oklichome @ BRANCH OFFICES: Houston, Texos @ 
Elizabeth, New Jersey @ IN CANADA: CROSE 
PERRAULT CANADA, LTD., Edmonton, Alberto © 


Toronto, Ontario @ EXPORT OFFICE: New York, N. Y 
©@ CABLE ADDRESS: CROSE 
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Fitzgerald and Leonard F. Lee were elected 
vice presidents. 

Hulette F. Aby was named corporate 
secretary replacing Ivins and was named 
general attorney. He had been assistant 
general attorney. 

The National Association of Corrosion 
Engineers, Houston Section, has elected 
officers for 1961. O. A. Melvin, consulting 
engineer for Carboline Company was 
named chairman. Benton Russell, president 
of Russell and Sharpe, Inc., was elected 
vice chairman and W. M. Koehler, senior 
engineer, Humble Oil & Refining Company, 


was selected secretary and treasurer. 


F. F. Deaver has been named manager, 
crude oil and volatiles supply for Shell Oil 
Company. The appointment follows the re- 
cent death of A. E. Jago, manager of sup- 
ply and transportation. 


G. Brooks Earnest has been designated 
the official, nominee for 1962 president of 
the American Society of Civil Engineers. 
Dr. Earnest is president of Fenn College, 
Cleveland, Ohio. The new term commences 
at the annual convention of the ASCE in 
New York in October. Earnest has been 
with Fenn College since 1951, when he 
was named dean of engineering. He has 
been president since 1953. 


The American Gas Association has 
formed an automation committee to co- 
ordinate and expand efforts in this area 
Previously, various committees have studied 
automation as it related to specific fields 
the new committee’s purpose will be to 
collect and distribute information about 
automation in the gas industry, to recom- 
mend economical application of automa- 


tion and suggest research projects. 


CALIBRATED PIPE METER PROVER 


Arthur J. McNair, professor of civil 
engineering and head of Surveying De- 
partment at Cornell University was elected 
president of the American Society of 
Photogrammetry, it was announced at the 
twenty-seventh annual meeting in Wash- 
ington March 19-22. Elected vice presi- 
dent was James P. Webb of the Army 
Map Service and Robert S. Quackenbush, 
Jr., was named second vice president. 


I. H. Ricketts has been appointed gen- 
eral superintendent of Calnev Pipe Line 
Company. Ricketts had been project engi- 
neer for Williams Brothers Company. Cal- 
nev’s system, consist- 
ing of 248 miles of 
8-inch products line, is 
now under construc- 
tion. It will provide 
transportation from re- 
fineries in the Los An- 
geles Basin area to Las 
Vegas, Nevada. Prior 
to his service with Wil- 
liams Brothers, he had 
been with Continental 
Pipe Line Company, 
Platte Pipe Line Com- 
pany and Cities Serv- 
ice Oil Company. 





I. H. Ricketts 


Ohio Oil Company has reorganized its 
Products Distribution division. The divi- 
sions include four geographic districts: 
Ohio, Tri-State, Lake Michigan and De- 
troit. A. J. Moorhead, manager, and H. E. 
Bogart, assistant manager, will handle the 
Ohio district and headquarter in Findley. 
In the Tri-State district W. O. Seabury, 
Jr., manager, and L. R. Hooper, assistant 
manager, will headquarter in Indianapolis, 


Ind. Lake Michigan is headed by H. W. 


Collins, manager, and T. C. Buchanan 
assistant manager, with offices in  ) 
Plains, Ill. The Detroit district wil 
under I. R. Schiff, manager and F. W 
Schuessler, assistant manager, locate: 
Detroit. 


A. S. Hagen has been named mar 
and C. T. Oxley, assistant manager of 
newly formed Lube Oil and Grease Dey 
ment. M. D. King will be manager 
L. R. Snyder, assistant manager, of 
Products Distribution Division, resp 
ble for all the districts and the new dey 
ment. 


Jim Hayes, 12 year veteran in pu 
relations and publishing fields, has jo 
the National LP Gas Council as Midy 
field representative. He had been pu 
relations director for the Michigan 
partment for the American Legion. H 
will handle publicity and membership s 
ing assignments 


Stanley B. Finch, executive secretar 
Gas Inc., has been named chairman of 
board of directors of the newly for 


New York World’s Fair Exhibitors Asso- 


ciation. Gas Inc., was formed to rey 
sent the gas industries at the fair. 71 
association was organized to represent 
hibitors in contacts with management 
thorities of the fair. 


Deaths 


Douglas S. Bushnell, 87, retired pri 
dent of Buckeye Pipe Line ¢ ompany, d 
of a heart attack April 20 in Morristow 
N.J 

He entered the oil business in 1901, a 
became president of Buckeye in 1911. H 
retired in 1938 





A simplified method of proving 
Positive Displacement Liquid Meters 





The Pipe Line Custody Transfer installation shown above is equipped 
with Dual S-24 Smith Meters that are proved “on the run” at operat- 
ing pressure and flow rate. 


No pump or stand-by capacity is required. The stream is merely di- 
verted through the prover barrel and meter factors are obtained in a 
matter of minutes. 


Inquiries are invited. Ask for Rulictin P-104. 
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No’”OR EQUAL’... 
Only De Laval’s Turbocharger offers 


\ the highest efficiency 


Exclusive 
DE LAVAL 
Monorotor® Design 









% 
* ’ wy 
i \ oe eee 


For further information write to 
De Laval Steam Turbine Co., Trenton 2, New Jersey. 





Ry DIANNA STEAM TURBINE COMPANY 


884 NOTTINGHAM WAY, TRENTON 2,N. J. 


TC-DL-100 
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INI se 


> pipe coating 
| specifications? 











Use Cook's Internal Pipe Coatings 


And, remember, Cook’s service is as dependable as 
Cook’s products. Our engineers will help analyze 
and recommend solutions to your coating problems 

. and, if you have a specific pipe line coating need 
at present, contact us at once. Write or telephone 
the Cook’s Division Office nearest you: 


COOK’S 
PAINTS 


For more data on advertised products, use Readers’ Service Cards, last page. 


Petroleum Electric Power Association, 1 


ing, Mayo Hotel, Tulsa, June 5-¢ 


ISA, international instrument-automat 
conference and exhibit, Royal York 
Hotel, Toronto, Can. June 5-8. 

Appalachian Underground Corrosion Short 
Course, annual meeting, West Virginia 
University, Morgantown, W. Va., June 

ASME, summer annual meeting, Statler 
Hilton Hotel, Los Angeles, June 11-14 

Ninth Annual Technical Writers’ Institute, 
Rensselaer Polytechnic Institute, Troy 
New York, June 12-16. 

Canadian Gas Association, annual mect- 
ing, Grand Hotel, Mackinac Island, 
Mich., June 20-24. 

AIEE, ASME, IRE, ISA, AIChE, second joint 
automatic control conference, Univer- 
sity of Colorado, Boulder, Colo., June 
28-30. 


| September | 


ISA, Fall Instrument-Automation confer- 
ence and exhibit, Biltmore Hot 
Memorial Sports Arena, Los Angeles 
September 11-15. 

Pacific Coast Gas Association, conventio: 
and_annual meeting, Coronado Hotel 
Coronado, Calif., September 13-15 

NGAA, Rocky Mountain Regional meet- 
ing, Northern Hotel, Billings, Mont 
September 14. 

AIEE, petroleum industry conference, New 
Orleans, September 17-20. 


ASME, petroleum division conferen 
Muehlebach Hotel, Kansas City, Sep- 


tember 24-27. 


AGA, 43rd annual convention, Statler H 
ton Hotel and Municipal Auditoriur 
Dallas, October 1-4. 


| NACE, Western Region Conference, Hot 


Multnomah, Portland, Ore., October 4-! 

NACE, North Central Region Conferen 
Chase Park Plaza Hotel, St. Lou 
October 9-11. 

ASME-ASLE, lubrication conference, Morri- 
son Hotel, Chicago, October 17-19. 
American Society for Metals, 43rd nation 
congress, Cobo Hall, Detroit, Octob 

23-27. 

NACE, South Central Region Conferen 
and exhibition, Shamrock-Hilton, Hou 
ton, October 24-27 

NGAA, Southern Regional meeting, 
ton Hotel, Tyler, Texas, October 27 

NACE, Northeast Region Conference, Hot 
Statler, New York City, October 3 
November 2. 


| November | 


API, annual meeting, Chicago, Novemb« 
13-15. 

NGAA, Panhandle Plains Regional me: 
ing, Herring Hotel, Amarillo, Texa 
November 17. 
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TLL 
TTL eS 


You save $1000 per tank per year 
when you keep bottoms clean by pressing a button 


Take a minute to add up what it costs you 
to clean out the sediment in an 80,000- 
barrel crude storage tank. 

The answer—5000 to 8000 dollars— 
may amaze you. Yet these figures are 
based on careful field studies by a major 
pipeline company. 

Your total cost includes: 

e what you pay for cleaning 

e your overhead while the tank is 

out of service 
value of refinable oil and wax you 
lose in the bottoms (at least 


$2000—and sometimes as high 
as $6000). 


Fortunately, this is one expense you 
don’t have to accept. Prevention is easy. 


Put LIGHTNIN Mixers on your tanks, and 
start enjoying savings on the order of 
$1000 per 80,000-barrel tank per year. 
Savings on larger tanks are equally 
spectacular. 


No need to scrape out sludge 


You eliminate sludge buildup—for good 
—when you install LIGHTNIN Mixers. By 
pressing a switch button, you start the 
tank contents in gentle motion that 
keeps sediment suspended in the crude, 
or resuspends any that has settled. You 
can keep bottom sediment level, year to 
year, as low as one inch. 

You dispatch a more uniform crude 
when you use LIGHTNINs in your tanks. 
Crude leaving the tank has the same 
values as when it entered the tank. You 


“Lightain Mixers 


MIXCO fluid mixing specialists 























Get these helpful bulletins 
on BS&W control and LIGHTNIN 
Mixers. Check, tear out and mail 
to us today with your name and 
company address. 
obligation. 


Free—no 


[_] Data 





[] BS&W Control with LIGHT- 
NIN Mixers (B-503) 


[_] Side entering mixers, 1 to 
25 HP (B-104) 

sheet 

mixer requirements (B-107) 





























[_] Condensed catalog describ- 
ing LIGHTNIN Mixers—all 
types (B-109) 


[] UGHTNIN rotary mechanical 
seals for extra-low-cost mix- 


ing (B-111) 


for figuring 


MIXING EQUIPMENT Co., Inc., 196-f Mt. Read Bivd.,Rochester 3,N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 19, Ont. 
In Europe: Lightnin Mixers, Ltd., Poynton, Cheshire, England 


overcome the risk of large slugs of 
accumulated sediment breaking 
and moving into the pipeline. 

By eliminating downtime for sludge 
cleanout, you keep your tank farm's full 
holding capacity ready for use when you 
need it. You gain as much as 12% more 
storage capacity—without adding a 
single tank. 


loose 


Do this today 


More than 50 independent pipeline com- 
panies and about 35 leading producers 
and refiners are cutting crude storage 
costs this effortless LIGHTNIN way. So 
can you! To see how, just call in your 
LIGHTNIN Mixer representative (listed in 
Pipeline Composite Catalog). Or write 
us direct. 


LOW OPERATING COST. It takes as little 
as one hour to suspend sediment in a full tank. 
Upkeep is simple; choice of stuffing boxes to 
meet your conditions, or mechanical seals 
that eliminate stuffing-box maintenance. 





‘> 


= 












RESEATS 
VALVES ana BIBBS 
QUICKLY 
ECONOMICALLY 








= 
Ommections form use 








Easily pays for itself 
on the first two jobs! 


Reseats flat and tapered- 
seat globe or angle vaives 
—all bibbs and faucets 
in place, quickly and ac- 





curately. The saving, over 
tearing out and renewing 
leaky valves and fixtures, 
is tremendous. 


Cutters operating under 
screw feed, leave worn, 
scored seats glass- 
smooth, level, absolutely 


accurate and tight. 


A guide cutter; a 
tapered cone centers each spindle. Per- 
fect alignment is inevitable. Cutters guar- 
anteed. Write for literature! 


pilot centers each 


ig for Wa 


List price 


io 2” valves and %” to %” bibbs 
$59.85 


3” for Ve” to 3” valves and Vs” to %” bibbs 
List price 


$79.50 


FREE 


catalog 
showing our 
pipe repair 
clamps, 
saddles, and 
reseating 
tools 





M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 














among: 
SERVICE and 
SUPPLY MEN 





What’s 


Steel Plate Heat Treating Line 


Operator controls movement of steel plate as it leaves tempering furnace of a con- 
tinuous plate-heat treating line recently installed at United States Steel’s Homestead 
District Works. The treating line, which consists of hardening and tempering furnaces and 
water quench, treats plates up to 2-inches thick for use in several industries including 
petroleum. From tempering furnace it advances to water quench. 


Fiberglas Appoints Welly 
Manager of Product Sales 


Thomas J. Welly has been named man- 
ager of corrosion protection products sales 


| of Owens-Corning Fiberglas Corp. He will 


handle pipe line wraps and reinforced plas- 
tic anti-corrosion products including pipes 
and tanks. 


White Motor Company Promotes 
Wallace Assistant Chief Engineer 


Robert C. Wallace has been named as- 
sistant chief engineer of White Division of 
White Motor Company. He formerly was 
director of engineering of the company’s 
Diamond T Division. 

Wallace will be in charge of the new 
model development. He has been with the 
company since 1947 when he was named 
vice president-engineering for Diamond T. 


Mason-Neilen Appoints 
Three Representatives 
Mason-Neilen, Division of Worthington 


| Corporation, has appointed three new rep- 


For more data on advertised products, use Readers’ Service Cards, last page 


resentatives expanding coverage in the 
southeastern states. Systems Service Cor- 
poration at Charlotte, N. C.; Ward K. Stall- 
ings Co., Atlanta, Ga., and: Frank A. 
Thomas Company, Mobile, Ala., are the 
representatives. The Atlanta and Birming- 








Happening 
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BASS 


Crain ae 





ham offices have been closed. L. M. Ches 
ter, formerly Mason-Neilen district man 
ager at Birmingham, has joined th 
Stallings firm. 


Crane Co. Elects 
Three New Directors 

Crane Co. has named three new dire« 
tors. P. Blair Lee, John D. Garrison an 
D. C. Fabiani, executive vice president, ar 
new directors. Lee had been president o 














Write PATENTED 
for 7S 


PIPELINE 
VENTS 
AND 
MARKERS 





P. O. BOX 276-K 
SHREVEPORT 
LOUISIANA 
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e Provides a Wealth of Valuable In- 
formation on the Complete Line of 
Midwest Stock and Special Pipeline 
Fittings thru 42” Size: 
Ells, branches, flanges and specials. 
Extruded headers, venturi re- 
ducers, wrap around saddles, 
scraper bar tees, and other fittings 
designed for pipeline use. 
Fabricated compressor headers, 
pulsation dampeners, pipe bends 


and other tailored piping. 
e Shows availability of each type of 
fitting in carbon steel, high yield 
* 


strength and all other metals. 


e Gives detailed working pressure 
te ‘ 
ratings for each size and wall thick- 
ness, based on ASA Code B31.8 and 


B31.4. 


e A Practical Handbook for All Who 
Specify, Design or Use Pipeline 
Systems. 


For your free copy, 
send coupon now! 


an 


A Division of Crane Co 
1400 South Second St. « St. Louis 4, Missouri 


Please send me a copy of your new Bulletin 61A 
on Pipeline Fittings. 


NAME 

TITLE 

COMPANY 

ADDRESS 

CITY ZONE STATE 
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COMPRESSORS! 
ENGINES! 
PUMPS! 





The Servis 


OIL METER 


measures 
“make-up” Oil 


The Servis Oil Meter gives you a 


constant and accurate measurement 
of oil consumed. It pin-points 
trouble before it happens. It com- 
pletes the automation of your 
compressor or pumping station. 


Now in service at compressor and 
pumping stations of many gas and 
oil transmission companies .. . it 
has proved efficient and accurate 
the year around in all climates. 


install 3 meters to measure (1) 
total *‘Make-up”’ in the crankcase, 
(2) total consumption of the Power 
Cylinder Lubricators and (3) total 
consumption of the Compressor 
Cylinder Lubricators. No minimum 
flow requirement. Registers to 
9999.9 gallons and then repeats, 


Write for Literature 


SERVICE RECORDER 
COMPANY 
1015M Rockwell Ave., Cleveland 14, Ohio 


Specializing in Measuring and 


2U Years 


Recording Instruments for 





102 








Western Saving Fund Society of Philadel- 
phia. Garrison is a partner in the law firm 
of Lord, Day & Lord. 


Howard Freyensee Becomes 
Bucyrus-Erie Sales Manager 
Howard I 


general pro:'.cts sales manager, 


eyensee has been appointed 
and Robert 
P. Brooks succeeds him machine 
sales manager for Bucyrus-Erie Co 

has been with the 
1945. and in 1958 became sales de- 
velopment manager. Another company ap- 
pointment is George F. Gilligan’s transfe1 
from Erie, Pa. to Evansville, Ind., as works 


as large 


Freyensee company 


sine e 


manager. 


W. J. McBrian 


L. L. Morgan 


Caterpillar Tractor 
Executives Promoted 

Vice president W. J. McBrian has been 
named to succeed Gail E. Spain who had 
administrative 
sibility for foreign 
marketing for Cater- 
pillar Tractor Co. 
Spain and Henry H 
Howard, vice presi- 


respon- 


dents, retired June 3 

M « Bi ian also be- 
comes president of 
Caterpillar Americas 
and Caterpillar of Del- 
Since 1956 he 
had been chairman 


aware. 


and managing director 
of Caterpillar Tracto 
Co., Ltd. Lee L. Morgan replaces How- 
ard as vice president in charge of engine 
division, and assumes administrative respon- 
sibility for Defense Products Department. 
E. C. Chapman, formerly assistant sales de- 
velopment manager, succeeds Morgan as 
manager of sales development. Morgan 
joined the company in 1946, and Chapman 
has been with Caterpillar since 1945 


E. C. Chapman 


Grove Valve & Regulator Co. 
Appoints Two Sales Engineers 


Grove Valve and Regulator Company 
has named two sales engineers. Frank F. 
Ross has been appointed to the Pittsburgh 
office and I. M. Dearing, Jr., 
the Lafayette office. 

Ross had been with National Supply 
Company, and Dearing was affiliated with 
Oil Center Tool Co. 


was named to 


Perna Named Chief Engineer 
For Bennett Pump Division 


Angelo J. Perna has been named chief 
engineer for John Wood Company's Ben- 
nett Pump Division. He will be in charge 
of product improvement and new product 
development. 

Prior to joining Bennett, he 
at Kaydon Engineering. 


had been 
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Worthington Corp. Elects 
Ellenberger Vice President 

Fred R. Ellenberger has been elected 
president, international operations, W: 
ington Corporation. He succeeds S. R 
Williams who retired 

Ellenberger has been with the com 
since 1938, and became assistant vice | 
ident—international operations in 196( 


Lynch Communications Names 
Chapman Application Engineer 


John Chapman has been appointed 
plication engineer in the marketing 
sion of Lynch Communication Syst 
Inc. 

Chapman has been a sales engineer w 
Lenkurt Electric Co. and earlier had bs 
with Automatic Electric Sales Corp 


Westinghouse Air Brake Co. 
Names James Vice President 


Robb W. James has been appointed 
vice president of Westinghouse Air Bral 
Company. Presently James is general mar 
ager of Union Switch & Signal—Divisix 
of Westinghouse. Formerly he was exe: 
tive vice president of National Pneumat 
Company and Holtzer-Cabot Elect: 
Motor and Telephone Divisions in Bostor 
Mass. 


General Electric’s Gifford 
Appointed Committee Member 


Richard P. Gifford, manager of enginee: 
ing for General Electric Communicati 
Products Division, was appointed a mer 
ber of the joint technical committee of th 
Institute of Radio Engineers and Electron 
Industries Association 

The committee evaluates technical an 
engineering information relating to the 
radio art. It advises government bodies, ir 
dustry and professional groups. 


Koehring Company Names 
Two New Distributors 
Carroll & 


Edwards Co., Cincinnat 


Ohio, has been appointed a distributor for 


southeastern Ohio by Koehring Division ol 


Koehring Co. Harris Truck & Equipment 


Co., Trementon, Utah, has been named dis 
tributor for Koehring, Parsons and Koeh 
ring Co. of California Divisions. Harris als: 
is a distributor for C. S. Johnson Co. prox 
ucts, a Division of Koehring 


BS&B Announces Three 
Mid-Continent Appointments 


Thomas F. Jr., has been ay 
pointed account executive for the Mid 
Continent Region, and William H. Moody 


Casey, 





WALKER AND ASSOCIATES, INC. 


Pipe Line Division 


COMPLETE PIPE LINE 
ENGINEERING 
SERVICE 


ENGINEERS — SURVEYORS 
DRAFTSMEN 


3400 Montrose - JA 6-2161 
Houston 6, Texas 
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Proved Protection 
Against Pipe Corrosion | {| 
Makes PLIGOFLEX TAPE the Fy 
Specified Choice On Major f 
Pipe Line Projects 


__Alk-Over the Free World 








Major pipe line projects in Libya (100 miles of 30” pipe), United States (80 
miles of 30” pipe), Chile, Tierra Del Fuego oil field (all crude and products 
lines in field), France (83 miles of 8” pipe), Colombia (140 miles of 10” pipe), 
and the Persian Gulf (6”, 8” and 12” pipe), that have used Plicoflex pipe line 
tape recently (Oct. 1960—Mar. 1961) are only some of the many examples of 
pipe lines where Plicoflex was the specified corrosion resistant material. 

Plicoflex laminated butyl-vinyl tape used in combination with Plicoflex 
butyl base primer is moisture proof - non-conductive - impact resistant 
bacteria proof - abrasion resistant - soil stress resistant - chemical resistant. 


Application is simple ... all you need do is give the pipe a good wire 


brushing, apply the primer at prevailing temperature and wrap and ditch 
the pipe. 





10 colors, 4 thicknesses available. 
Write for descriptive literature or demonstration. 
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FASTER BY 
TRUCK-— 

BARGE-RAIL 
Stegall, Located 





ps4 For Further Inf t Write 
CLEANING or Porthor tnertation, Wels 


SOUTHERN PIPE COATING INC. 


BOX 2264 


MEMPHIS, TENNESSEE = wu 2-2226 


VOSS VALVES will mean 


LESS MAINTENANCE 
FEWER SHUTDOWNS 


for your COMPRESSORS 


Voss Valves are made to specification, machined from solid stock (not cast)—using best alloy 
steels; for corrosion condition—stainless steels, such as 410, 18-8 or non-ferrous alloys—monel, 
inconel, etc. Plates are machined (not stamped) and ground for precise close tolerance fit; 
are dimensionally stable... ductile... resist fracture, high temperatures and corrosion... 
withstand fatigue. Springs of heavy rectangular sections and large diameters add to 
dependability and safety. 


@ up to 40°/, more valve 
area 


=, Ss @ minimum pressure loss 
2 2 / oh. WR @ higher efficiency 
a h, Me) @ less power consumption 


x K \ " Ly ° Semper 


seca 


2 @ quiet, vibration-free 
@ utmost safety 
@ lower operating costs 





3 
& 
EJ 


For detailed 


proposal send name, 


° _ 
bore, stroke OSs! VAL 785 East 144th Street, 
and speed of machine. / New York 54, N. Y. 


J. H. H. VOSS Co., Inc. 
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has been named resident manager of 
lulsa sales office for Black, Sivalls & | 
son, Inc. Also Edward W. Reif bec: 
regional sales manager for the Mid-Co 
nent area. 

Reif, who joined BS&B in 1942, 
product sales manager for controls 
specialty products. Casey has been with 
company since 1946. Moody joined 
company in 1952, and served as chief 
plications engineer and product supery 
for gas process equipment 

























Brodie Appoints Bjornestad 
Southwest Division Manager 

E. R. Bjornestad has been appoint 
southwest district manager for Ralph ! 
Brodie Company. He 
succeeds J. J Kropp, 
Sr., who has retired 

He will be responsl- 
ble for administration 
and direction of Bi- 
Rotor meter, and con- 
trol valve sales and 
service in Texas, Okla- 
homa, Louisiana, Ar- 
kansas and lennessee. 
His headq iarters will 
be in Dallas 





E. R. Bjornestad 


Walworth Company Appoints 
A. L. Barber Vice President 


S L Barbet has been named vice pres 
ident of Walworth Company and president 
of its subsidiary, Southwest Fabricating & 
Welding Company, Inx 

Barber succeeds A. B. Judd as president 
% the subsidiary firm. Judd becomes chair- 
man of the board. Barber formerly was 
executive vice president of Taylor Fora: 
& Pipe Works, and is president of Uni- 
Flex Manufacturing & Engineering, In 


Midwestern Manufacturing 
Names Davis General Manager 

D. K. Davis has been named general 
manager of Midwestern Manufacturing 
Company. Davis had been with Douglas 
Aircraft Company for 11 years 


T. J. Simpson Joins 
R. Mack Goble Company 

T. J. Simpson has joined the R. Mack 
Goble Company, representative of Cono- 
flow Corporation in Houston territory 
Simpson's background is in the process 





industries in Texas Gulf Coast area. 


TRADEMARK ! ettering de made for 
Writ I talos Mathew Co 827 S 


) Pat 
i 








Manuscripts Wanted 


Have you written a book you would 
like to have published? Do you have 
an idea or an outline that you would 
like to talk over with a publisher? 
Gulf Publishing Company, publishers fund) 
of World Oil, Petroleum Refiner and et 











Pipe Line Industry magazines, and ‘ an 
numerous technical books, is actively upp 
seeking trade and technical manu- é. 
scripts for publication by its rapidly "po 
expanding Book Division. For further a 
information write to Manager, Book Stel 
Publishing, Gulf Publishing Company, elda 
P. O. Box 2608, Houston 1, Texas. y st. 
nge 
m 
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Beneath The Spring Wheat 
Lies an Even Richer Harvest 








~ 


d 











ndreds of miles of pipelines gathering this “harvest” of 

and gas in the Northern Great Plains are built with 

pp Corporation high-yield strength, lightwall steel line 

e. And now even more pipeliners are specifying Stupp 

poration custom-manufactured pipe—they know it means STUPP CORPORATION 

ter, easier and safer handling, improved bendability and ‘ 

dability, and major all-around economies at highest indus- 

standards. Sizes range from 6°. through 16 inches. New 

aan ver lengths (up to 64 feet) mean up to 34 fewer field welds 

6) pi mile. Call, write or wire Stupp Corporation for a quota- Pee Ae a ee i 
1on your next job... wherever it is. mene — A gy aA Hem org van oe me 








TAPEGOAT PROTECTION 


Works for You Anywhere! 


NATURAL GAS lines at compres- 
sor and meter stations give years of 
maintenance-free service when pro- 
tected by TAPECOAT, the coal tar 
coating in handy tape form. 


GAS DISTRIBUTION lines of 
large diameter can readily be pro- 
tected with TAPECOAT to withstand 
the abrasive and corrosive climate 
in underground service. 


Lines in OFF-SHORE DRILLING oper. 
ations need joint protection equivaler 
to the mill-wrapping on the pipe 
TAPECOAT is most economical bs 
cause it gives lasting protection in under 
water service. 

ate 


CABLE AND CABLE SPLICES in com- 
munications service are effectively and eco- 
nomically protected by TAPECOAT. 


aa 


. —/, * 5 a 
@ UNDERGROUND GAS STORAGE facilities can be 
‘buried and forgotten" when protected by TAPECOAT. 


STEEL MILL water | thi Note protection of tanks, pipe and pipe joints. 
AIRPORT FUEL LINES need a oe eae 


the quality joint protection as- 
sured by TAPECOAT. It is easy 
to apply by spiral or “cigarette” 
wrapping depending on the size 
of the pipe. No training needed. 


plant are joint-protected with TAPE- 
COAT. TAPECOAT can be used to 


Lines buried in cinders in RAIL- 


ROAD YARDS need the sure » 
protection provided by TAPE- 
COAT. There's a size for every 
purpose from 2” to 24” in width. 


advantage to protect any steel sur- 
face in underground service, as 
proved since 1941. 


> 


Write for full details today 


TAPECOAT 


Company 


Originators of Coal Tar Coating in Tape Form 


EUGiGeine: 
,  taaedeages 





1537 Lyons Street, Evanston, Ill. 


Manufactured and Distributed in Canada by 
The Tapecoat Company of Canada, Ltd., 
25 Haas Road, Rexdale, Ontario. 








G oper. 
uivalent 
» pipe 
cal be 
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Ingersoll-Rand Company 

Names Eight Vice Presidents 
Ingersoll-Rand has announced election 
two executive vice presidents and six 

Edward J. Parish, board 

ember and executive vice president, was 

umed head of company’s general line 

oducts in the United States.and foreign 


e pre sidents. 


] 
countries. 
Jacob J Janze n and D Wayne Hallstein 
ere named executive vice presidents. The 
ew vice preside nts are Herbert Cresswell. 
David C. Garfield, John G. Lutz, Maxwell 
L.. McCormack, E. Raymond Sheering and 
seph A. Wiendl. An operating committee 
msisting of Robert H. Johnson, chairman, 
Lester C. Hopton, president, and Parish, 
vas announced to direct the engineering, 


] 


manufacturing and sales policies of Inger- 


soll-Rand 


Robert B. Anderson Joins 


Dresser Industries, Inc. Board 
Robert B. Anderson, Secretary 
of the Treasury, has the 


former 
rejoined board 
of directors of Dresser 
Industries, Inc. Prior 
to his role as Secretary 


had 


with 


of Treasury, he 
bec n associated 


several oil companies 


and served as presi- 
dent of the Texas Mid- 
Continent Oil & Gas 


Recently 
affiliated 
the Carl M 
Loeb, Rhodes & Co 


Association 


he became 





with 


R. B. Anderson 


Electric Machinery Mfg. Company 


Names Mullenbach General Manager 

Robert J. Mullenbach has been named 
general manager of the E-M-Control Divi- 
sion. This is a new position resulting from 
reorganization. He will be responsible fo 
all activities of the new division including 


all engineering, manufacturing and sales 


Graver Tank Names Finnegan 
Manager of Product Planning 

Joseph J. Finnegan has been named 
manager of the new Product Planning De- 
partment which recently was established 
by Graver Tank & Mfg. Co 

Finnegan had been with a Chicago-based 
investment firm before joining Graver 


Tank. 


Centriline Corp. Appoints 

Stolzman Midwest Manager 
Centriline Corporation has named Don- 

ald A. Stolzman midwest district manager 

and opened an office in Chicago. Stolzman 

had been with the Koppers Company 


Cooper-Bessemer Acquires 
Kline Manufacturing Co. 
Cooper-Bessemer Corporation 
quired the Kline Manufacturing Company 
of Galena. Ohio. Kline’s work, manufactur- 
ing hydraulic pumps and motors, will be 
continued as a wholly-owned subsidiary 
No changes in management and personnel 
has been 


has ac- 


made. 


Nordberg Mfg. Co. Appoints 

International Division Manager 
Howard L. Phillips has been appointed 

International Division manager for 


berg Mfg. Co 
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Nord- 


Tom Young was named an 


engine sales representative in the state of 
Louisiana. Phillips succeeds B. T. Eagerton, 
who has retired. He will handle all func- 
tions of the Export Sales Department and 
administration of overseas branches, foreign 
manufacture and agreements. He 
has been with the company since 1947 
Young has had more than 
perience in diesel engine industry 


lic ense 


{0 years ex- 


Union Switch & Signal 
Names Haley Product Manager 
William F. Haley has Seen promoted to 


product manager systems of General Ap- 
paratus Department of 
Division of 
Company 


Union Switch & 
Westinghouse Air 
Haley had 


Signal 
Brake 


be en 


south- 








western district office rer in Houston 


mana 
He will be responsible lor systems market 
ing and engineering in the General Ap 
paratus Department 
Haley joined Union Switch 195 
and in 1959 was named southwestern 
district manager 


R. W. Lowell Named Manager 
Of Bristol Company Supply 
Robert W Lowell 


has been 


appo nite 
manager of The Bristol Company’s Supply 
Department. He joined the company in 


1954 and has bee n assigned as project en- 
gineer on telemetering equipment ind ele« 
trical instruments. He will be head 


tered in Waterbury, Con: 


LATEX CONSTRUCTION COMPANY 


P.O. BOX 11668 - 
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Breakthrough in twojc\ 
variable speed] v 





























Automatic ignition timing plus automatic syst 
turbocharger control provide unrivaled vt 
speed, load and response characteristics. ent 
. Q. What makes two cycle engines so well suited for Q. 
variable-speed, variable-load applications? Co 
A. It has long been traditional to consider two cycle engin 
as good prime movers for applications where power an * 
speed are maintained close to 100% of rated load and speed “a 
This may have been true a number of years ago when two bil 
cycle engines were single and twin horizontal designs. But : 
, the situation began to change with the introduction of aa 
vertical, multicylinder machines with direct fuel injection “% 
Subsequent addition of constant pressure turbocharging 
and automatic ignition timing control have made two cycle sh 
performance equal or superior to four cycle engines in “388 
acceleration and in response to load or speed changes. Re 
gardless of how fast the load or speed changes, the two co 
cycle engine is able to adjust more rapidly because it fires 
twice as frequently. As a result the actual amount of load 
change between successive firings is cut in half, all other 
conditions being equal. gi 
A. 
Q. Why has turbocharging caused such a vast improve- ca 
ment in two cycle engines? ju 
T! 
A. The Clark system of constant pressure turbocharging lo. 
permits variation of scavenging air flow with load to main Ci 
tain relatively uniform air/fuel ratios over the complete os 
" operating range. This variable air supply plus maintenance c) 
of optimum ignition timing enables Clark engines to achieve is 
excellent performance from substantial temporary overloads in 
TTT TTTyTy at rated speed down to the usually recommended 50% speed in 
| | at constant torque. th 
—— ‘ 
Q. Why is constant pressure turbocharging so effective? 
C 
15 | | SeCRERE A. In general, all turbocharged engines are arranged to _ 
a achieve best efficiency and fuel consumption at a particu 
10} jj ji} lar design point—usually rated load. The Clark system of A 
; A me se + constant pressure turbocharging, however, is inherently a 
~ CELTS he. etd Pare py ta 7 ft capable of maintaining optimum efficiency not only at design p 
root point, but over an extremely broad operating range as well. c 
‘18 7 — TT, The reason: Clark turbocharging provides a flexible supply a 
Engine Speed—Rpm Rated 300 Rom a of combustion air that varies in direct proportion to load. e 
at Rated Bmep (102 102 Bmep 300 Rpm It does not depend on pulses of exhaust gas or on engine E 
driven blowers, hence is free to provide the exact amount a 
Performance curve of Clark Model TLA turbocharged, 2-cycle, of air demanded by the engine. At light loads, there is r 
gas-engine-driven compressor. Unit features 17”x19" bore neither a fall-off in performance nor any “lean out” problem a 
and stroke. Rated speed is 300 rpm. Rated bmep is 102 psi. “e aa ‘ , 
Note the remarkable parallel between the fuel consumption arising from too much air. With increased loads, the turbo- € 
and specific air consumption curves. charger is able to pump increasingly more dense scavenging c 
air into the power cylinders. There is no element in the t 
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o}/cycle compressor performance for 


51 





system to impede or interfere with the performance of the 
turbocharger as it responds to the higher power require- 
ments. Thus the fuel/air ratio remains constant through the 
entire operating range for best engine performance, 


Q. Are there other important advantages of the Clark 


Constant Pressure Turbocharging system? 


A. Yes. In addition to efficient combustion, the large 
amounts of available scavenging air have a cooling effect on 
the cylinder walls, cylinder heads and piston heads. Possi- 
bility of detonation is minimized, better lubrication is as- 
sured, and the temperatures of the exhaust gases are con- 
trolled as they enter the turbocharger. The cooling effect of 
the excess scavenging air is especially advantageous at high 
ambient temperatures. It lowers overall cooling duty and 
enables the Clark intercoolers to provide adequate scaveng- 
ing air cooling. There is no need to resort to evaporative 
cooling of air or other special means of preventing detona- 
tion and cylinder wear. 


Q. How does Clark achieve such good low speed lug- 


ging characteristics? 


A. With Clark turbocharged, two cycle engines, compressor 
capacity can be most easily and efficiently varied by ad- 
justing speed while maintaining at or near rated load torque. 
The engine-driven compressor is then operating at rated 
load all the time, at which condition it functions most effi- 
ciently. The exceptional low speed lugging characteristics 
are due primarily to frequent power impulses that reduce 
cyclic speed variation. At low speeds, cyclic speed variation 
is always accentuated because flywheel inertia is reduced 
in proportion to the square of speed reduction, and power 
impulses become less frequent with respect to time. Thus 
the two cycle engine has a great advantage because each 
cylinder fires every revolution. 


Q. How do Clark two-cycle engines perform under 


overload conditions? 


A. A glance at the chart showing actual test data taken from 
a Clark turbocharged Model TLA gas-engine-driven com- 
pressor demonstrates graphically that the fuel consumption 
curve is remarkably flat over a wide range. When operating 
as high as 20% overload under emergency conditions, Clark 
engines actually burn less fuel per bhp than at rated load. 
Even more important is the manner in which the specific air 
and specific fuel consumption curves parallel each other 
perfectly over the entire range. This illustrates the inherent 
advantage of Clark “true” turbocharging system. Once the 
engine is started and the turbine is self-sustaining, the turbo- 
charger adjusts itself freely and almost instantaneously to 
the demands of the engine. 
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variable load applications 


Q. How does ignition timing control improve operat- 


ing performance? 


A. There are two conditions in which ignition timing con- 
trol is used with the Clark system: At startup and at reduced 
speeds. During the starting cycle, the timing control auto- 
matically adjusts the ignition to increase the flow of heat 
to the turbocharger. This shortens startup time and sub- 
stantially reduces consumption of starting air. 

At reduced speeds (i.e. from 50% to 80% rated speed ), the 
ignition is automatically regulated to maintain optimum ig- 
nition timing consistent with the rate of pressure rise in the 
cylinder with respect to time. Thus the peak pressure is 
reached at or near top dead center and expansion of the 
burned gases takes place most effectively with less ten- 
dency to detonation, 


Q. What is the net effect of combining turbocharging 


with two-cycle engines? 


A. The user enjoys all the advantages of a two-cycle engine 
—simplicity, fewer moving parts, greater dependability 
plus the advantage of turbocharging—more power in less 
space, better fuel economy, greater operating flexibility. 
Clark two-cycle gas-engine-driven compressors are very 
conservatively rated. Lower bmep eliminates the ignition 
difficulties and fouling tendencies common in higher rated 
machines. There are no large exhaust or intake valves to 
warp, pit or burn. Two-cycle design keeps continuous down- 
ward pressure on the power pistons, thereby eliminating 
oil “pumping.” There is no piston ring blowby, the cause of 
sludging and crankcase oil dilution. The two-cycle engine 
is less sensitive to detonatiorf under high ambient tempera- 
tures. Thus Clark design reduces costly maintenance and 
assures more profitable “uptime.” 


Q. In what type of application is Clark capacity varia- 


tion with speed useful? 


A. Pipeline gas transmission where there are few units in a 
station, Process applications employing gas engine drivers. 
Gas distribution boosters where the compressors are located 
near sales outlets. Manufactured gas compressors. Field 
gathering compressors where few units can be economically 
employed and wide variation in gas supply is expected. 

For more details on how Clark variable-speed, variable- 
load performance can help you, contact your nearest Clark 
office or write to: 


CLARK BROS. CO., OLEAN, N. Y. 






DRESSER 
HF INDUSTRIES 
. Inc. 
ENGINES - COMPRESSORS OlL + GAS + CHEMICAL 
GAS TURBINES ELECTRONIC - INDUSTRIAL 
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What’s New im 


EQUIPMENT 


Timing Device 
Bedrock depth determination up to 100 
feet can be made with the DynaMetric, 


Inc.'s Model 117 self-powered seismic 
Timer. An instrumented sledge hammer is 
used conjunction with the timer for 


depth determination. A blaster, with seis- 
mic blasting caps, extends the range of the 
instrument 

The lightweight blaster, 4 by 7 inches, 





Epoxy Coating 


A new epoxy coating for internal coat- 


ing of pipe lines has been developed by 
Bradco Plastics, Inc. The PlastXcoat 
epoxy coating is a self-priming material 
and can be applied on days of high hu- 
midity—even during rain 

The coating is available in 20 colors 
and it also can be used on materials such 
as wood, concrete, brick, glass, 
aluminum and hard to paint transites. 


plasti 


For more data, circle No. E2 on Readers’ 
Service Card, last page this issue. 


. . 
Pipewelders Special 

The pipewelders’ special, a combination 
welding-cutting-heating outfit designed 
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is a battery operated capacitor discharge 
type, good for thousands of shots with- 
out battery replacement. It has a built-in 


circuit tester, ready light and positive, 
three-switch safety feature. It is available 
in two-cap capacity, for seismic work, or 
in multi-cap capacity for large shots. 


For more data, circle No. El on Readers’ 


Service Card, last page this issue 


especially for the pipe welding industry, 
has been announced by Smith Welding 
Equipment Corporation. 

Features of this special welding outfit 
include: welding tips slip-in and nut hand 
tightens, hex also is provided on nut, tip 
rotates 360 degrees; short design with 
rugged copper section and precision flame 
stability, and recommended pipe size em- 
bossed on each of five tips. Torch body 
has extruded “easy grip’ handle with brass 
forged butt; ball type needle valves, and is 
available in two lengths for operating pref- 
erence. Cutting assembly slips into torch 
body, nut hand tightens; lever flips for un- 
restricted access to nut: 75 or 90 degree 
head available. Cutting tip slips in, head 
nut hand-tightens. Outfit complete for 
$74.50. 


For more data, circle No. E3 on Readers’ 
Service Card, last page this issue 


Dragline-Clamshell 

A diesel-electric dragline-clamshell has 
been added to the Bucyrus-Erie Company 
line of heavy-duty crawler excavators. The 
Model 210-B has boom lengths of 100, 120 
and 140 feet and can handle buckets up 
to 10 cubic yards. 

Elimination of friction clutches for all 
cylinder functions is a key feature of the 








product. Hoist and drag or holding ar 
closing motions are regulated by a stat 
type control of independent electric edd) 
current clutches, which are liquid cooled 
by a radiator system. Three sets of craw!- 
ers are available—standard, intermediat 
and long-wide for soft ground condition 


For more data, circle No. E4 on Readers’ 


Service Card, last page this issue. 





. 

Vari-Flow Pump 

ARCCO Instrument Company, Inc., has 
developed a new vari-flow pump to suppl) 
liquid to its gravitometers from lines ope: 
ating under high pressure where no differ 
ential is available. It is designed to work 
under extremely high pipe line pressure 
The pump is powered by an _ explosio: 
proof motor and is easily adjusted. 

Two models are offered from zero t 
several thousand cc flow per minute. Mode 
GSP-HP1, a single cylinder pump for pres 
sure up to 1,000 psi, has an output volume: 
of 0 to 2,000 cc per minute. It’s equippe 
with a ¥-horsepower motor and con 
structed of stainless steel. Model GSP-HP 
is two-cylinder pump for pressures to 1,00! 
psi with an output up to 4,000 cc per mir 
ute. It also has a ¥-horsepower motor an 
comes in stainless steel. 


For more data, circle No. E5 on Readers 
Service Card, last page this issue. 


Sphere/Pig Detector 

A pipe line sphere and pig detector has 
been developed by F. H. Maloney Com 
pany. the Mark IV Sphere Here is 
pressure-balanced unit which gives accu 
rate detection in any gas or liquid pipé 
line. It is designed to be installed in any 
position on the line and can detect wit 
equal response from either direction. 

It is available with any or all of fou: 
accessories, micro switch, visual indicator 
five digit counter, pneumatic pilot valv: 
The unit is especially suited for use or 
high speed, displacement type mete! 
provers. It can be installed at launchins 
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oc receiving traps or at intermediate 
points. For installation, a 1%-inch hole is 
drilled in the line and pre-scarfed base is 
welded on. Base plate is made of carbon 
steel, but is available in other materials. 

This item supplements F. H. Maloney 
Co. data on Pages 249-252 of the Pipe 
Line Catalog.) 


for more data, circle No. E6 on Readers’ 
Service Card, last page this issue. 
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Angle Blade 


A high strength steel angle blade for 
two models of the Michigan line of rubber 
tired tractor dozers has been announced 
by Construction Machinery Division of 
Clark Equipment Company. 

Designed for use of models 180 and 
280 tractors, the blade may be angled 25 
degrees to right or left. The blade has 
itt own C frame for mounting to the 
dozer. On the 180 model, maximum cut- 
ting depth with blade in straight position 
is 1 foot, 10 inches and in angled position 
it is 2 feet, 6 inches. 


For more data, circle No. E7 on Readers’ 
Service Card, last page this issue 


Alert System 


An automatic logging electronic report- 
ing and telemetering system (ALERT) 
which keeps a constant vigil on pipe line 
operations, has been introduced by RCA 
Industrial Computer Systems Department. 

The system uses RCA 130 industrial 
lata transmission link to relay perform- 
ance information and control instructions 
to and from stations. It provides up-to-the- 
second reports on pressures, station fail- 
ures or power breakdowns. The central 
control station consists of control panel, dis- 
play panel showing the system, an alarm 
printer, test data logger, automatic type- 
writer and paper tape equipment. A wide 
variety of transmission media can be -used 
with the RCA 130 equipment—vhf, tele- 
phone or telegraph lines, submarine cables 
or microwave. 


For more data, circle No. E8 on Readers’ 


Service Card, last page this issue 


Transparent Epoxy 


A transparent epoxy adhesive called 
‘reading clear’ has been introduced by 
Lazzara Coinpany. The high strength 
epoxy material becomes transparent upon 
curing. It is designed for bonding glass to 
glass; metal to glass: metals to non-metals, 
fiberglass, ceramics, plexiglass, porcelain 
ind pyro ceramics. 

It can be used on repairing strain 
gages, printed circuits; securing headers, 
transformer insulators, terminals, name- 
plates, etc. 


For more data, circle No. E9 on Readers’ 
Service Card, last page this issue. 
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PACKAGED 
COMPRESSOR PIPING... 


another example 


BONNEY 


SWEEPOLETS® 


for sophisticated 
piping systems 


Designed to eliminate all notch effects, the 
Bonney Sweepolet provides optimum stress 
distribution for critical piping systems such as 
the compressor bottles shown above on 
Worthington SLHC-10 gas engine angle 


compressors rated at 950 BHP each. These units eeeeeeseees 


were fabricated by Worthington-Lockett using 
Bonney Sweepolets for branch construction. 
Specify and use Bonney Sweepolets in your 
critical piping systems, 


BONNEY 
FORGE 


BONNEY 
_——— 
also exclusive manufacturers of 

WELDOLETSS 
THREDOLETSS# 
SOCKOLETS# 
ELBOLETS*# 
BRAZOLETS# 
SWEEPOLETS# 


CARBON STEEL 
STAINLESS 
ALLOY 

for all services 








TS A 


AND TOOL WORKS 
ALLENTOWN, PENNSYLVANIA 


For more data on advertised products, use Readers’ Service Cards, last page 
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Paywelder rigs “wade” track-deep 
to make 150 joints per day! 


Through “hip-boot” mud and water conditions, 
International® Pay welder rigs, on 24-inch tracks, 
claw their sure way. Even in this adverse going, the 
stringer-bead and hot-pass crews make 150 joints per 
10-hour day—getting 6,000 feet of line daily. 

This is a Panama Williams Corporation looping job 
in Louisiana for Trunk Line Gas Co. Panama Williams 
also uses another Pay welder team on a second loop- 
ing job. Without the mud to fight, the second pair 
does up to 7,500 feet daily, making 165 welds! 

The International Pay welder is a factory-engi- 
neered, factory-built, high-output 325-amp machine. 
It’s powered and carried by the 6-cylinder TD-15 
crawler tractor, equipped to produce 120 intermittent 
hp. This compact, go-anywhere power package carries 
two Lincoln dual welders (4 welders), with four weld- 
ing leads—is V-belt-driven from front pto. Pay welder 
comes standard equipped, fore and aft, with rugged 


steel extension platforms. Mount your clamp-actuat- 
ing compressor on the front platform, and drive it 
from front pto extension that’s provided. And carry 
extra pipe clamps and supplies on the rear platform. 
No separate compressor engine—no “supply wagon” 
needed! 

Self-contained and self-propelled, the spread-speex 
ing Pay welder has the ground-hugging stability of 
74-inch gauge tracks to operate on all terrain. For 
maximum flotation-traction use 24-inch track shoes. 


Put a Pay welder to the toughest test you can find. 
Then compare the cost-cutting ability, the earning 
capacity of this factory-built, field-proved weldinz 
unit. See what it means to generate the current, pows 
the compressor, and transport supplies with one mc- 
bile, one-man-operated unit. Let your Internationa! 
Construction Equipment Distributor demonstrate. 






















In “soupy’’ mud, two International 
TD-15 Pay welder units keep the crews 
producing—keep the job going—on the 
Panama Williams Corporation line- 
looping job near Rayville, Louisiana. “| 
can set the welder controls and run three 
or four hours without ever changing 
them)’ states the operator of the lead 
Pay welder. All controls of the Lincoln 
dual welders are easy to reach and regu- 
late—all indicator dials are easy to read! 





Through a ‘’frog-pond?’ the Pay 
welder navigates—“‘pouring’” out the 
325-amp current to keep four welders 
busy. Precision-type metal-to-metal cart- 
ridge-type seals protect the Dura-Rollers 
on TD-15 tracks from water and abrasives 
. These track rollers with king-size reser- 
voirs 1,000-hr intervals! 


give lubrication 













—for Panama 
Williams Corporation, 
Houston, Texas 





; lnternatronal” 
Construchon 
lLgupment 


180 North Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE 


TERNATIONAL 
MARVESTER @ 





nal 


Lowering-in Belt the tank, allowing oil to flush thro 
cup case. When desired level is reac} 
A new 10-foot by 24-inch neoprene- 4nd thermometer is withdrawn, buc} 


i protected lowering-in belt swing sling valve closes, retaining a sample from t! 
has been introduced by Colorado Fuel and _ evel. : F 
Iron Corporation. The belt is protected on Oil flushing through the cup as unit ( 
edges by neoprene caps and provides maxi- lowered keeps mer¢ ury column at or 1 4 
mum protection for coated and concrete ‘temperature of the oil, making fas : 
covered pipe lines during transfer and lay- Tfea@dings. i 
ing operations. Lifting capacity of belt is For more data. circle No. Ell on Read: 

. 250,000 pounds. Service Gard, last page this issue 

j For more data, circle No. E10 on Readers’ 
Service Card, last page this issue. 
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Tank Thermometer 





A valve type tank thermometer that can 


provide faster, more accurate readings has r 
been introduced by W. H. Curtin and La INTERNATIONAL 
Company. It employs a bucket valve which MO-pare 


opens as the thermometer is lowered into 


| GET MORE SPEED 


... MORE DEPENDABILITY 





















na 














Cooling System 


A cooling system for non-radiator cooled 
engines—Flo Matic—is available for 14 


; International Harvester Company engines 
4 Flo-Matic maintains a high-volume, high 
° | velocity, coolant flow, producing uniforn 
‘ | engine temperatures. 

Seven of the engines applicable are six 
; cylinder carbureted units—UB-220, UC 


221, UG-262, UB-264, UR-372, UR-450 
and UR-501. Three are V-8 carbureted 
UV-401, UV-461, and UV-549 and fou 
are six-cylinder diesels—UD-236, UD-28: 
UD-817 and UDT-817. 


For more data, circle No. E12 on Readers 
Service Card, last page this issue 


with the original 


® Fastest bending machine 
on any spread. C-R-C’s | 
reversing clutch gives equal 


speeds forward and reverse. 


4, 


® No flattening or egging of pipe. For smooth, wrinkle-free 
bends on the strongest pipe made . . . the C-R-C Bender 
is your best buy. 
© Cable operated for dependable performance, 
economical maintenance. 
® The C-R-C Model “B” Bender is under eight feet 





wide on tires or tracks. is Pe, | 
3 t 
For full details and specifications write or call: . ° 
o 7) 
. 


* | Power Crane 


Latest addition to Unit Crane & Shovel 
Corp. line of power cranes and excavators 


CRUTCHER - ROLF 5 ~ CUMMINGS. INC. ne oe eee 


dragline, trenchoe, 








Home Office — clamshell, liftcrane and magnet crane front 
ends. A compact swing-circle gear assem- 

Ex D.1 ; Fifth Avenue, N k 36,3 Rya bly with upper works mounted on a large 

In Canada Canadian F t Sales & Service Co., 1 th Se, E Alberta, Canada diameter, double-live ring of steel balls 
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And the finest quality steel tubing today carries 
the © and Y symbols of Yawata Steel 
Tube Co., Ltd. (Formerly Nippon Tokushu Steel 
Tube Co., Ltd. with ©) NTK mark), an 
important subsidiary of the giant Yawata 
lron & Steel Co., Ltd. Our main products 
in Pipe & Tubing (seamless or welded) include: 


Standard Pipe - Line Pipe - Pressure 
Tubing - Mechanical Tubing - Stainless 
Tubing & Pipe 





Y YAWATA 


STEEL TUBE CO., LTD. 


Heod Office: 2-2, Marunouchi, Chiyoda-ku, Tokyo, Japan 
Cable Address: YAWATATUBE TOKYO’ 
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Completed 
Installation | q 
(When welding ¢ F 
is Specified) 4 
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The Smith Split-Coupling can be 


used as coupling, repair clamp or 
split sleeve. 

Easy installation—Place halves 
around pipe. Tighten side bolts. 
Permits welding while pumping. 
Available in standard pipe sizes. 
Extra lengths and special 


dimensions on application. 


THE PIPE LINE DEVELOPMENT CO. 


5700 Detroit Avenue - Cleveland 2, Ohio 


REPRESENTATIVES 
THROUGHOUT THE WORLD 














| running in hardened races is one of 
Resea rch ee | unit’s features. This produces a fast sw 
j R esponsi bili ty | and there’s practically no day-to-day lu 
l cation or maintenance required. 
Results Swingers run in a bath of oil whic! 
kept cool by a set of copper coils « 
+ J nected directly to the radiator cool 
ero CC S Cars system. Thermostatic control holds t 
perature below the point where clut 
s lining life is normally affected by heat 
CX erience | For more data, circle No. E13 on Read: 
Service Card, last page this issue 
In ary gas Scruppin ers 
st y g g oe a | 
... your assurance of top performance 
The centrifugal method of dry gas scrubbing, developed by Aerotec 
more than 16 years ago, is still the most advanced method known. 
: The Aerotec scrubber is equally efficient in removing liquids as well as 
i solids from the gas stream. Unlike conventional fluid types, there is 
/ no troublesome oil carryover. 
Development of the centrifugal gas scrubber was undertaken by 
Aerotec in cooperation with the natural gas industry. It is significant 
that these scrubbers have found wide acceptance on almost every 
major pipeline, both at transmission-line compressor stations and city 
gates. Over 1200 major installations assure you the ultimate in trouble- 
free performance. 
The design and dimensions of the Aerotec tubular elements are 
critical to top efficiency, deviations will impair performance. Effective- 
ness of the Aerotec dry scrubber has been proved by 16 years’ 
experience and substantiated by the AGA Tests Reports NFX-12, a 
claim no other centrifugal type scrubber can make. 
To assure maximum performance of your dry gas scrubber, Aerotec 
engineers offer assistance in planning your next installation. Call, or 
F write for Bulletin Al-102. 
: = 
i 


: . F Bridge Type Monitor 
Cage: A precision capacitance bridge typ 
; ihe a 


monitor designed specifically for LAC] 
systems has been developed by United En 
gineers. The Model TDM-X dielectri 
monitor will indicate continuously the pe 
centage of BS&W in the crude oil flowin 
through the measuring probe. 

The control unit is housed in an explo 
sion-proof housing with a removable glas 
window for easy viewing of the contro 
panel. The complete control assembly 
calibrated directly in percentage of BS&W 
| The monitor features a completely transis 
torized circuit, replaceable plug-in modules 
high and low limit control, fail safe volt 
age regulation, push button test set and 
zero elevation suppression. 

(This item supplements United Engi 
neers, Inc. data on page 488 of the Pip: 
Line Catalog, Third Revision 









For more data, circle No. E14 on Readers’ 
Service Card, last page this issue. 


Swing Check Valve 


Designed to offer all advantages of 
check valve and flow control, the full-flow 
swing check valve has been announced by 


Magnetrol, Inc. The Model FCV offers : 


| valve disc magnetically coupled to the 
AEFOTEC INDUSTRIES, INC. switch mechanism, which features mercury 











to mercury switch contacts. The unit is 
INDUSTRIAL DIVISION, DEPT. 1, GREENWICH, CONNECTICUT | desi ed to remotely signal flow or no- 
Cc d Affiliate: T. C. CH IMITED, Mont Fa. t gn o>) - 
ee a sored C. cae © _ ae ele st | flow through the valve and/or provide an 
FAN-STACKS * BLOWERS * CURTAIN DAMPERS * AIR PREHEATERS * MECHANICAL AND 


interlock safety control in start-up or shut- 


ELECTRICAL DUST COLLECTORS FOR INDUSTRIAL PROCESSES AND FLY ASH * GAS Satyr oe me 
down. It also can reliably indicate position 


SCRUBBERS FOR CHEMICAL PROCESSES AND NATURAL GAS TRANSMISSION LINES 
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PANTEX valve 
actuators cost 
less and per- 
form more than 
any other in the 
FIN” E pantex vaive actuators provide complete 


automatic control of the flow of liquids and gases in pipe lines. 





For information write 


PANTEX 


VALVE Actuator? 
: 


P. 0. BOX 22351 * HOUSTON 27, TEXAS 





L. C. RUSSELL company 


INTERNAL PIPE COATING 
CONTRACTORS 
* Increased Thru-put 
* Cuts Maintenance Cost 
* Storage Protection 
* Cleaner End Products 


* Protects Against Corrosion 


Internal Cleaning and Coating 
at or Near Mill 
C-R-C Patented Machines 


L. C. RUSSELL COMPANY 
215 Goodhue Bidg., P. O. Box 3022 
BEAUMONT, TEXAS 
Telephone - Nite or Day - Terminal 5-4535 
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truly unfailing 


a sleeve... ; 
LL 


For more data on advertised products, use Readers’ Service Cards, last page 





L/QU/D 
LEVEL and 
FLOW CONTROL 






a magnet... 








UTTERLY SIMPLE 


3 unfailing elements 
safeguard critical 
liquid level or flow 


A sleeve, raised and lowered 
within a nonmagnetic tube as 
liquid leve! or flow rates change, 
attracts or releases a 
permanent magnet attached to 
a mercury switch outside the 
tube. That’s all there is to it. 


MAGNETROL 


These three simple elements—the heart of 


] and electrodes. Unfailing actuation, as 


Magnetrol—outmode all bellows, packing glands, 
\ dependable as the pull of a magnet, eliminates 
} all wearing parts and maintenance; 
| nothing to go wrong. 


Magnetrols operate indefinitely to protect the 

, critical level or flow of almost any liquid, at 
virtually any temperature or pressure. They are 
so simple that a change in material is usually all 
that is needed to adapt standard units to any spe- 
cific application. “Special” Magnetrols are rare. 


Magnetrols are available for controlling liquid 
level changes from %” to 150’ and more with 
single or multi-stage switching; flow switches 
to signal start, stop or insufficient flow within 
fractions of gpm rates 


Fill in coupon and attach to your letterhead for full information 


MAGNETROL, Inc., 5328 Belmont Road, Downers Grove, Ill. 16 


Please send me catalog data and full information on Magnetrol 


] Liquid Level Controls | Flow Controls 


and a mercury switch 





THE TRENCHER 
ON THE 
MOVE! 







ANIBNIRN... 


Compact... 


to any job faster and easier 


... its retractable tow bar 
and hydraulic transport gear 
eliminate trailers or loading. 
The ‘Compact’ superior de- 
sign and quality construction 
allow you to cut more trench 


per day at less cost... 


Ange 


“4 
“COMPACT ’ Quality Features... 
Rugged Single Unit Body 
Variable Speed Hydraulic Drive 
Reversible Four Wheel Drive 
Retractable Transport Wheels 
Hydraulic Boom Lift 

Patented Digging Bits 

Cuts Clean Straight Trenches 


Trouble Free Dirt Disposal 


Write for 


FREE 


Brochure 





AN BNIRN 
MAXNHINE WORKS, ING. 
2065 South J Street 
Auburn, Nebraska, U.S.A. 


Phone BRidge 4-314] 





For more data on advertised products, use Readers’ Service Cards, last page 





of valve disc 
to full open 
The 


at any point from full closed 


valve is fully field adjustable. Its 
indexed and adjustable electric switching 
element provides signal at any 
position of the valve disc. 


preset 


For more data, circle No. E15 on Readers’ 
Service Card, last page this issue. 


Aerial Markers 


A new line of air markers for pipe lines 
has been developed by Handley Indus- 
tries, Inc. Markers have holders for num- 
eral signs on which each digit occupies a 
rectangle of 12x16 inches. Posts and signs 
are made of rubber-resin compound and 
signs are secured by means of nylon rivets 
in a non-corrosive frame of extruded and 
welded aluminum. Markers are supplied 
with 7-foot posts. 


For more data, circle No. E16 on Readers’ 
Service Card, last page this issue. 


Bearing Grease 


A high/low temperature ball and rolle1 
bearing grease filtered to 10 or 45 microns 
has been announced by Bearing Inspec- 
tion, Inc. Grease is supplied in '/2-ounce 
syringes, with needles, as a standard pack- 
age unit, and will meet or exceed most 
*“Mil Spec” requirements. 

Its primary application is regreasing of 
permanently sealed bearings. It can 
be used in solving greasing problems in 
miniature and other precision bearings. 


For more data, circle No. E17 on Readers’ 
Service Card, last page this issue. 


I 


also 


Level Control Instruments 


A line of level control instruments 
cluding electric and pneumatic 
ters that also provide indication 
perform on-off functions, is announce: 
Brooks Instrument Company, In« 


trans! 


Instruments can be supplied in spx 
materials for toxic, corrosive and |} 
pressure, to 40,000 psi services. They 


available with buoyant and displacer fi 
for liquid or interface level or spe 
gravity application 


For more data, circle No. E18 on Read: 


Service Card, last page this issue. 


Welder-Power Plant 


An engine driven DC welder which a 
serves as an AC power plant has ber 
developed by Harnischfeger Corporati 
Rated at 200 amps, 50 percent duty cy 
the machine delivers 3%2-KW, 120 





AC. 60 


electric 


current for lighting a1 


cycle 


tools. 

Power is supplied by a_ two-cylinde: 
four-cycle air-cooled gasoline engine of 
12.8 horsepower at 2,600 rpm, complet 
with a 12-volt electric starter. 


For more data, circle No. E19 on Readers 
Service Card, last page this issue 





»~ 


Trencher Tooth 


A replaceable, reversible trencher tooth 
designed for light to medium duty trench- 
ing machines, has been introduced by 
Petersen Engineering Company, Inx 

Designated #35, the forged, heat-treated 
alloy steel tooth is secured to the PENGO 
T35 adapter shank by means of a rubber 
lock. This permits free fit between tooth 
and shank, yet the compressed rubber locks 
the tooth securely. 


For more data, circle No. E20 on Readers’ 


Service Card, last page this issue. 
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NOW! Avoid costly installation delays . . . 
Priming and Coating are this close together with ... 








New Pitt Chem Quick-Dry Primer! 


To maintain steady progress “‘down the line” and to 
eliminate costly installation delays . . . specify Pitt 
Chem Quick-Dry Universal Primer and realize these 
important advantages: 


@ Quick-Dry dries to touch in 3 to 5 minutes under average 
weather conditions. 


@ Quick-Dry’s fast drying action permits immediate follow-up 
with the coating-wrapping operation. 


@ Quick-Dry develops a bond far stronger than ordinary 
primers, even under less favorable conditions. 


@ Quick-Dry is compatible with any coal-tar enamel. 


@ Quick-Dry coverage can be 2 to 3 times greater than cut- 
back type primers. 


* PITT CHEM® Coal Tar Pipeline Enamels 

* PITT CHEM “Insul-Mastic’® Gilsonite-Asphalt Coatings 
* PITT CHEM “Tarset’® Coal Tar-Epoxy Resin Coatings 
* PITT CHEM “Tarmastic’”’® Coal Tar Coatings 
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For more data on advertised products, use Readers’ Service Cards, last page 


e Quick-Dry is especially suited to mill coating of pipe. Fast 
drying action reduces the number of storage racks required 
and its superior bond reduces damage in handling coated 


pipe. 

Specify Pitt Chem Quick-Dry Primer and Pitt 
Chem Pipeline Enamels and be sure of highest prod- 
uct quality. For Pitt Chem Pipeline Coatings are 
manufactured by a basic producer to rigid, pub- 
lished specifications. 

Contact a Pitt Chem representative and let him 
help you plan an economical, long term pipeline 
protection program. Write or call today! — 


PROTECTIVE COATINGS DIVISION 


€2 PITTSBURGH 


(C) CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA. 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


119 








THE 
STRAIGHTEST 
LINE OF 

SUPPLY = 


for pipe line men 

















& If you buy for the pipe line industry, you don’t 
need to maintain an elaborate, bulky file of suppliers’ 
literature. Simply keep at hand your copy of PIPE 
LINE CATALOG ... the shortest, most efficient pipe 


line between you and pipe line equipment, materials 
and services. 

Hundreds of manufacturers, suppliers and serv- 
ice companies file complete or condensed catalogs in 
PIPE LINE CATALOG... many publish no other cata- 
log. If you use the catalog for your buying, you take 
advantage of a convenient, up-to-date, one-volume, 
reference. You have constantly available complete 
information and comparative data on thousands of 
products and services. 

The next time you buy or specify, save time and 
effort—and money—by going through PIPE LINE 
CATALOG .... your straightest line of supply! 


PIPE LINE: CATALOG 





When Viscosities Change | 


Bal 
A 


Vals 
Inc. 
tures 
ball 
f a 
flang 
view 
ind 

Or 
ons! 
ind 
to 8 


To ¢ 
Serv 


0 you change the meter?|: 


ROCKWELL TURBO-METERS* measure liquids Ser 
from heavy crudes to LPG without recalibration Eng 


A 
snub 
blow 
rele< 


You never need to recalibrate the Rockwell m.. 
Turbo-Meter for changes in product or tem- 


for ' 








perature since a built-in compensator The 
automatically makes the corrections under BM! 
continuous service conditions. To | 
The only work involved is to read this Sery 
meter. With optional remote registration you 
can even do this in your office. Tw 
A turbine rotor mounted on ball bearings C 
turns freely in the flowing stream without whi 
close clearances or metal-to-metal contact to emp 
cause wear. With this construction, head loss sa 
is negligible and the meter retains its cali- C 
bration without attention. nitic 
Rockwell Turbo-Meters are the same size a 
as pipe diameters. They are much smaller, 
lighter and the cost is less than half that of To 
comparable size displacement meters. Write Sern 
for bulletin PI-417. Rockwell Manufacturing 
Company, Dept. 125F Pittsburgh 8, Pa. In Tre 
Canada: Rockwell Manufacturing Company E 
of Canada, Ltd., Box 420, Guelph, Ontario. naa 
* Now available in two sizes: Model 7M - 7000 whe 
BPH cap., Model 15M - 15000 BPH cap. TURBO-METERS fica 
another fine product by © I 
cra\ 
ROCKWELL To 
Ser 
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New Equipment Literature 


For more data on New Equipment or copies of Catalogs and Litera- 

ture reviewed in this issue, use the Reader Service postcards just 

inside the back cover and facing the Advertisers’ Index. Simply 
circle code numbers of items desired—sign and mail card. 


Ball Valve 


\ 6-page 
Valve” has 


folder on ““How to Buy a Ball 
been issued by Hydromatics 
nc. It enumerates 8 important valve fea- 
that a buyer should look for in a 
yall valve. It includes a cutaway drawing 


ires 


f a series 701 top entry 150% ASA 
anged Flo-Ball valve and an exploded 
1cw showing one moving part, seats 
ind seal 

One table lists parts and materials of 


onstruction, while another includes prices 
ind model numbers of each size from one 
to 8-inch. 


circle No. E21 on Readers’ 


Card, last page this issue 


To get a copy, 
Service 


Pipe Line Fittings 
A 32-page bulletin on pips 

has been 

pany 


line fittings 
Midwest Piping Com- 
Incorporated. The highly illustrated 
and detailed publication gives information 
on type S of elbows, bran hes. headers and 
tees, saddles, fittings. venturi type reducers 
and flanges 
oil piping 


sures 


issued by 


It includes tables on gas and 


with allowable working pres- 


To get a copy, circle No. E22 on Readers’ 
Service Card, last page this issue 


Engine Exhaust Snubbers 


A bulletin on a series of engine exhaust 
snubbers for reduction of noise of engines. 
blowers, compressors and vents has been 
released by Burgess-Manning Company. 

The series is completely redeveloped and 
engineered. Each of the series is designed 
for a particular level of noise suppression 
They will be marketed as BMA- first line; 
BMB- standard and BMC- compact. 


To get a copy, circle No. E23 on Readers’ 
Service Card, last page this issue 


Two-Cycle Engine 
Clark Bros. Co. has released a bulletin 


which discusses two-cycle gas engines with 
emphasis on performance characteristics in 
variable-speed and variable-load applica- 
tions 

Constant pressure turbocharging and ig- 
nition timing control and advantages of 
each in two-cycle engine performance aré 
covered. 


To get a copy, circle No. E24 on Readers’ 


Service Card, last page this issue 


Tractor Equipment 


Features and applications of Allis-Chal- 
mers Manufacturing Company crawler and 
wheel utility tractor equipment are now 
available in an illustrated three-fold speci- 
fication sheet. 


Information on the new HD-3 and H-3 
crawler tractors is included 


To get a copy, circle No. E25 on Readers’ 
Service Card, last page this issue 
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Plastic Products 


Trans-Plastics Corporation, a new tech- 
nological organization marketing a com- 
plete line of pipe, pipe fittings, sheet and 


engineered fabrications made o! corrosion- 
resistant PVC, polyethylene and ABS, has 
published a bro¢ hure to introduce the com- 
pany produc ts 


This Is to be 
color 


part of an 8 


engineering manual 


To get a copy, circle No. E26 « 


Service Card, last page this issu 


Temperature Transmitter 
An 8-page 


inijormation on 


Regulator 


specification outline itures 


Minneapolis-H neywell 


Company’s new pneumati< 
temperature transmitter which uses a filled 
thermal system and transmits sta rd 5- 
15 psi signal which varies in proporti 
to changes in the measure temperature 

Complete specifications on gas and mer- 
cury filled systems available with trans 


mitter are 


included in the sheet 


circle No. E27 on Rea 


Service Card, last page 


To get a copy 


this issue 





How to control pipeline corrosion 
for $0.0011 per barrel 


As a pipeline operator, you know what 
internal corrosion of the line can mean 
in reduced lifetime, decreased through- 
put, frequent scraper runs, premature 
replacement of filters, meters and 
valves — as well as product contami- 
nation. 

Du Pont RP-2, 
sion inhibitor, effectively reduces such 
corrosion and the problems it causes. 
Added at the refinery or pipeline, Du 
Pont RP-2 forms a protective film on 
the inside of the pipe. This film creates 
an effective barrier against the dis- 
solved or entrained oxygen and water 
in the piped distillate. 

Such protection is possible with an 


an oil-soluble corro- 


For more data on advertised products, use Readers’ Service Cards, last page 


average dosage of only 2 pounds of 
RP-2 per 1000 barrels of product 
$0.0011 per barrel. The additive is 


readily available throughout the United 
States. 

Complete details are contained in 
our Tech Memo, “Du Pont RP-2 as a 
Pipeline Corrosion Inhibitor”, For your 

write: E. I. duPont de 

& Co. Petroleum 
Chemicals Div., Room 7450 Nemours 
Bldg., Wilmington 98, Del. 


tree ¢ Opy, 


Nemours (Inc. ) 


Lead Antiknock Compounds and 


other Petroleum Gl POND 


Additives 
through Chemistry 


Better Things for Better Living 


123 








/LFETLINE 
WELDING FITTINGS 


LITERATURE 
BY AIR MAIL... 
... ask for it now. 


REDUCERS: Concentric and eccen- 
tric. Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and other 
alloys. Special lengths and sizes. 





SADDLES: Conventional, and for 
pressure vessel heads. Nozzle sizes 
from '4" to 24”. Fleet-Line saddles 
weld neatly into place in much less 
time,.and with much less welding 


rod. 
<< 





= 


Full encirclement saddles. 


[aia 





Gi 


RECUCING TEES, Forged Steel 
Manifold Type. 





Dealers and Stocking Distributors 
throughout the United States and 
Canada. 


Ail orders acknowledged by air 
mail or long distance telephone and 
filled at once. 


STEEL FORGINGS, Inc. 


P. O. Box 276K © Shreveport, La. 
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LIFTING 
BOOSTING 

_ REPRESSURING 
PEAK SHAVING 


UNDERGROUND 
STORAGE 


GREATER FLEXIBILITY! 


WHITE-SUPERIOR 200/1000 BHP COMPRESSORS 
offer broad flexibility for gas company applications 
They are specifically engineered for direct drive combi- 
nation with medium speed Superior gas engines or 
electric motors and provide optimum combinations of 
piston speed, horsepower and service life. 

Two, four and six-cylinder models offer cylinder 
sizes from 4000 psi, 258” dia. to 85 psi, 2242” dia 


@ Ss 








providing 68 different standard cylinders. Custom sizes 
and designs are available. 

These continuous, heavy-duty units also provide 
wide speed range, manual or fully automated station 
operation, and they can be block mounted or skidded 
and unitized to facilitate moves for service changes. Get 
complete information now .. . write for Bulletin 124 
White Diesel Engine Division, Springfield, Ohio. 


White Diesel 


















































In modernizing its Gibson, La., oil- 
gas gatheringsystem manifolds, Shel! 
Oil purchased Grove series G-5 gate 
valves. These valves feature Grove 
Seal-"‘O’’-Ring® design—the ‘‘double- | 
barrier’ sealing system. First, there’s 
positive metal-to-metal seal of inner 
seat rings against a parallel sided 
gate. Second, the sealing and squee- 
gee action of protected O-rings that 
keep the gate clean and smooth for 
fast, easy open and close. Other G-5 
features: extremely compact, round 
opening, kanigan coating to resist 
corrosion. And the big plus: Grove 
G-5 gate valves eliminate all main 


> tenance costs relative to lubrication 
Y 
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One of four Shell oil-gas gathering system Call or write for a complete 


manifolds at Gibson, La. Forty 3” Grove G-5 Grove G-5 valve presentation 
ASA series 150 Seal-O"’-Ring Gate Valves. 


GROVE VALVES 


GROVE VALVE AND REGULATOR COMPANY 


A subsigiary of Walworth 
6529 HOLLIS STREET + OAKLAND 8&8, CALIFORNIA 


Offices throughout the U.S. and in Western Canad: 

















